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PROBLEM TO BE SOLVED: To provide an exposure 
apparatus and method, and a manufacturing method 
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exposure light EL through liquid 1, and comprises a 
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having a liquid-shedding flat plane 30A. 
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* NOTICES * 

JPO audi INPIT are not: responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which irradiates exposure light on a substrate through a liquid, and exposes said 
substrate. 

It has a substrate table for holding said substrate. 

The aligner with which the member of liquid repellance [ front face / a part of / at least / the ] is 
prepared in said substrate table exchangeable. 
[Claim 2] 

Said member is an aligner according to claim 1 exchanged according to the liquid repellance 

degradation. 

[Claim 3] 

Said member is an aligner according to claim 1 or 2 which has a flat part almost flat-tapped with the 
substrate front face held at said substrate table. 
[Claim 4] 

Said flat part is an aligner according to claim 3 arranged aroimd said substrate. 
[Claim 5] 

An aligner [ equipped with the desorption device for carrying out desorption of said member to said 
substrate table ] according to claim 4. 
[Claim 6] 

Said desorption device is said substrate and an aligner [ dismountable from said substrate table 
together ] according to claim 5 about said member. 
[Claim 7] 

Said member is the aligner of claim 1-6 the liquid repellance part of whose is polytetrafluoroethylene 
at least given in any 1 term. 
[Claim 8] 

It is the aligner which irradiates exposure light through a liquid at a substrate, and exposes a 
substrate. : 

Projection optics which projects the image of a pattem on a substrate; 
It has a movable migration stage to said projection optics.; 

The liquid repellance member at least whose part is liquid repellance is prepared in SEiid migration 
stage, and it is an aligner with this exchangeable liquid repellance member. 
[Claim 9] 

The aligner according to claim 8 with which said migration stage has at least one of the substrate 
stage holding said substrate, and the measurement stages. 
[Claim 10] 

The aligner according to claim 8 with which said migration stage has two or more stages. 
[Claim 11] 

Said liquid repellance member is an aligner of claim 8-10 given in any 1 term exchanged according 
to the liquid repellance degradation. 
[Claim 12] 

Said migration stage is the aligner of claim 8-11 equipped with the attaching part holding said liquid 
repellance member, and the adsorber which makes said attaching part equip with said member 
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removable given in any 1 term. 
[Claim 13] 

Said migration stage is an aligner [ equipped with the lifting device which makes it go up and down 
said liquid repellance member to said attaching part ] according to claim 12. 
[Claim 14] 

An ahgner given in any 1 term of claims 8-13 in which the liquid repellance part of said liquid 
repellance member is formed with the fluorine system ingredient. 
[Claim 15] 

Said liquid repellance member is an aligner given in any 1 term of claims 8-14 containing a part of 
measurement member [ at least ] carried in said migration stage. 
[Claim 16] 

The aligner according to claim 15 some of [ at least ] whose optical exposure sides of said 
measurement member are liquid repellance. 
[Claim 17] 

The aligner of claim 8-16 further equipped with the control unit which judges the exchange stage of 
said member given in any 1 term. 
[Claim 18] 

Said control unit is an aligner according to claim 17 which determines the exchange stage of said 
member based on the fall of the contact angle of said liquid in the liquid repellance part of said 
member. 
[Claim 19] 

Said control unit is an aligner according to claim 18 judged to be the exchange stage of said member 
when said contact angle falls to 100 degrees or less. 
[Claim 20] 

Said control xmit is an aligner according to claim 18 judged to be the exchange stage of said member 
when said contact angle falls by 10 degrees or more from an initial state. 
[Claim 21] 

The liquid repellance part of said member is the aligner of claim 18-20 in which said contact angle is 
formed with the ingredient which falls by the exposure of ultraviolet radiation given in any 1 term. 
[Claim 22] 

Said migration stage is a substrate stage holding said substrate. 

Said member is the aligner of claim 8-21 which forms a flat side in the perimeter of the substrate 
held on said substrate stage given in any 1 term. 
[Claim 23] 

The front face and the flat side of a perimeter of the substrate held on said substrate stage are an 
almost flat-tapped aligner according to claim 22. 
[Claim 24] 

The device manufacture approach using the aligner of claim 1 - claim 23 given in any 1 term. 
[Claim 25] 

In the exposure approach which irradiates exposure light on a substrate through projection optics and 
a liquid, and carries out immersion exposure of said substrate. 
Said substrate is held by the substrate attachment component. 

Said substrate attachment component has the flat part which becomes almost flat-tapped with this 
substrate front face around said substrate. 

Said substrate attachment component holding said substrate is carried in to said substrate stage. 

Immersion exposure of said substrate carried in on said substrate stage is carried out. 

The exposure approach of taking out said substrate attachment component which held said substrate 

after completion of said immersion exposure from said stage. 

[Claim 26] 

The front face of the flat part of said substrate attachment component is the exposure approach 
according to claim 25 which is liquid repellance. 
[Claim 27] 

It is the exposure approach which irradiates exposure light through a liquid at a substrate, and carries 

out immersion exposure of said substrate. : 

Said liquid is supplied to at least the part on a substrate.; 
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Exposure light is irradiated through a liquid at a substrate, and immersion exposure of said substrate 
is carried out.; 

The exposure approach including exchanging the configuration member which a part of 
configuration member [ at least ] of a different aUgner from the substrate to which said liquid is 
suppUed has liquid repellance, and has the liquid repellance part according to the liquid repellance 
degradation. 
[Claim 28] 

The exposure approach according to claim 27 that said configuration member is a part of substrate 
stage for holding said substrate, or a part of measurement stage which carried the measurement 
member. 
[Claim 29] 

The exposure approach according to claim 27 or 28 by which said liquid repellance degradation is 
judged according to the addition exposure of the ultraviolet radiation to said liquid repellance part. 
[Claim 30] 

The exposure approach given in any 1 term of claims 27-29 in which said liquid repellance part is 
formed with the fluorine system ingredient. 
[Claim 31] 

The exposure approach given in any 1 term of claims 27-30 said liquid repellance degradation is 
judged to be based on the fall of the contact angle of said liquid in said liquid repellance part. 
[Claim 32] 

The exposure approach according to claim 31 judged that said liquid repellance deteriorated when 
said contact angle fell to 100 degrees or less. 
[Claim 33] 

The exposure approach according to claim 31 judged that said liquid repellance deteriorated when 
said contact angle fell by 10 degrees or more from an initial state. 
[Claim 34] 

Said Uquid repellance part is the exposure approach of claim 31-33 given in any 1 term that said 
contact angle is formed with the ingredient to which said contact angle falls by the exposure of 
ultraviolet radiation. 
[Claim 35] 

The device manufacture approach using the exposure approach of claim 25 - claim 34 given in any 1 
terai. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the aligner which irradiates exposiire light on a substrate through a liquid, 
and exposes a substrate and the exposure approach, and the device manufacture approach. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the 
so-called photolithography which imprints the pattern formed on the mask on a photosensitive 
substrate. The aligner used at this photolithography process has the mask stage which supports a 
mask, and the substrate stage which supports a substrate, and it imprints the pattern of a mask to a 
substrate through projection optics, moving serially on a mask stage and a substrate stage. Since it 
corresponds to much more high integration of a device pattem in recent years, the further high 
resolution-ization of projection optics is desired. The resolution of projection optics becomes so high 
that the numerical aperture of projection optics is so large that the exposure wavelength to be used is 
short. Therefore, exposure wavelength used with an aligner is short-wavelength-ized every year, and 
the numerical aperture of projection optics is also increasing. And although the exposure wavelength 
of the current mainstream is 248nm of KrF excimer laser, no less than 193nm of the ArF excimer 
laser of short wavelength is being put further in practical use. Moreover, in case it exposes, the depth 
of focus (DOF) as well as resolution becomes important. Resolution R and the depth of focus delta 
are expressed with the following formulas, respectively. 
[0003] 

R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength 
and NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is 
shortened and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the 
depth of focus delta becomes narrow. 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate 
front face agree to the image surface of projection optics, and there is a possibility that the margins at 
the time of exposure actuation may run short. Then, the immersion method which considers as the 
approach of shortening exposure wavelength substantially and making the depth of focus large, for 
example, is indicated by the following patent reference 1 is proposed. This immersion method 
expands the depth of focus by about n times while it improves resolution using filling between the 
inferior surface of tongue of projection optics, and substrate front faces with liquids, such as water 
and an organic solvent, forming an immersion field, and the wavelength of the exposure light in the 
inside of a liquid being set to 1/n in air (n being usually 1.2 to about 1.6 at the refractive index of a 
liquid). 

[Patent reference 1] International public presentation/[ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Prbblem(s) to be Solved by the Invention] 
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[0005] 

By the way, as shown in the mimetic diagram shown in drawing 18 , the edge field E of Substrate P 
may be exposed also in the aligner which adopted the immersion method. In this case, a part of 
projection field 100 overflows into the outside of Substrate P, and it irradiates also on the substrate 
table 120 on which exposure light holds Substrate P. In immersion exposure, the immersion field of 
a liquid is formed so that the projection field 100 may be covered, but when exposing the edge field 
E, a part of immersion field of a liquid overflows into the outside of Substrate P, and it is arranged 
on the substrate table 120. the case where various kinds of measurement members and sensors for 
measurement are arranged around the substrate P on the substrate table 120 — ** et al. — ** ~ in 
order to use a measurement member and a measurement sensor, an immersion field may be arranged 
on the substrate table 120 If a part of immersion field is arranged on the substrate table 120, the 
environment (temperature, hxmiidity) where for example, the substrate P is placed by the evaporation 
by possibility that a liquid will remain becoming high on the substrate table 120 may be changed, or 
the substrate table 120 may Ccirry out heat deformation, or the environment of the optical path of the 
various measurement light which measures the positional information of Substrate P etc. may be 
changed, and exposure precision may deteriorate. Moreover, after the liquid which remained 
evaporates, a watermark (water spot) remains, and it may become contamination factors, such as 
Substrate P and a liquid, or may become the error factor of various measurement. 
[0006] 

This invention is made in view of such a situation, and it prevents that a liquid remains, and aims at 
offering the aligner and the exposure approach a good exposure precision and measurement 
precision are maintainable, and the device manufacture approach. 
[Means for Solving the Problem] 
[0007] 

In order to solve the above-mentioned technical problem, this invention has adopted the 
configuration of the following matched with drawing 1 shown in the gestalt of operation - drawing 
17 . However, it does not pass over the sign v^th a parenthesis given to each element to instantiation 
of the element, and it does not limit each element. 

[0008] 

The aligner (EX) of this invention irradiates exposure light (EL) on a substrate (P) through a liquid 
(1), it has a substrate table (PT) for holding a substrate (P) in the aligner which exposes a substrate 
(P), and the member (30) of liquid repellance [ fi-ont face / (30A) / a part of / at least / the ] is 
prepared in the substrate table (PT) exchangeable. 
[0009] 

Moreover, the device manufacture approach of this invention is characterized by using the aligner of 

the above-mentioned publication. 

[0010] 

Since the liquid repellance member prepared in the substrate table was prepared exchangeable 
according to this invention, when the liquid repellance of the member deteriorates, it can exchange 
for a liquid repellance new member. Therefore, even if it can suppress that a liquid remains and 
remains it, the liquids can be collected smoothly. Therefore, degradation of the exposure precision 
resulting from the liquid which remained, and measurement precision can be prevented, and the 
device which can demonstrate the desired engine performance can be manufactured. 
[0011] 

In the exposure approach which the exposure approach of this invention irradiates exposure light 
(EL) on a substrate (P) through projection optics (PL) and a liquid (1), and carries out immersion 
exposure of the substrate (P) Hold a substrate (P) by the substrate attachment component (30), and a 
substrate attachment component (30) has the flat part (3 OA) which becomes almost flat-tapped with 
this substrate (P) fi-ont face around a substrate (P). the substrate attachment component (30) holding 
a substrate (P) — a substrate stage (PST ~) Immersion exposure of the substrate (P) which carried in 
to PT) and was carried in on the substrate stage (PST, PT) is carried out, and it is characterized by 
taking out the substrate attachment component (30) which held the substrate (P) after completion of 
immersion exposure firom a substrate stage (PST, PT). 
[0012] 
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Moreover, the device manufacture approach of this invention is characterized by using the exposure 

approach of the above-mentioned publication. 

[0013] 

According to this invention, also when a substrate attachment component can be easily exchanged to 
a substrate stage with a substrate, for example, the liquid repellance of a substrate attachment 
component deteriorates by carrying in and taking out around a substrate the substrate attachment 
component which has a flat part to a substrate stage together with a substrate, it can exchange easily. 
Moreover, since the substrate attachment component has the flat part around the substrate, when 
carrying in the substrate attachment component to a substrate stage with a substrate and carrying out 
immersion exposure of the edge field of a substrate, even if a part of immersion field of a liquid 
overflows into the outside of a substrate, immersion exposure of the liquid can be carried out in the 
condition of having held good, under projection optics, without maintaining the configuration of an 
immersion field and causing the outflow of a liquid etc. by the flat part. Therefore, degradation of 
exposure precision is prevented and the device which demonstrates the desired engine performance 
can be manufactured. 
[0014] 

The aligner (EX) of this invention is an aligner which irradiates exposure light (EL) through a liquid 
(1) at a substrate (P), and exposes a substrate (P). It has a movable migration stage (PST) to the 
projection optics (PL) and; projection optics (PL) which project the image of a pattern on a substrate. 
On; migration stage (PST) The liquid repellance member (30, PH, 300,400,500) at least whose part 
is liquid repellance is prepared, and this liquid repellance member is exchangeable. 
[0015] 

Since the liquid repellance member prepared in the migration stage was prepared exchangeable 
according to this invention, when the liquid repellance of the member deteriorates, it can exchange 
for a new member. The measurement stage equipped with measurement members, such as a 
substrate stage or various kinds of criteria members, a measurement sensor, etc. which hold a 
substrate and move, is sufficient as a migration stage. Or you may have both the substrate stage and 
the measurement stage as a migration stage. Furthermore, you may have two or more substrate stage 
or two or more measurement stages as a migration stage. 
[0016] 

The exposure approach of this invention irradiates exposure light (EL) through a liquid (1) at a 
substrate (P). A liquid is minded for being the exposure approach which carries out immersion 
exposure of said substrate (P), and supplying the : aforementioned liquid (1) to at least the part on a 
substrate (P), and; exposure light (EL). A substrate (P) is irradiated and immersion exposure of said 
substrate is carried out.; The part (30,300,400,500) of a different aligner fi*om the substrate to which 
said liquid is supplied has liquid repellance. It includes exchanging the part (30,300,400,500) of the 
aligner which has the liquid repellance according to the liquid repellance degradation. 
[0017] 

Although the part of the aligner which has liquid repellance deteriorates by the exposure of 
ultraviolet radiation, since it exchanges the part according to degradation according to this invention, 
a residual of a liquid, leakage, etc. by degradation can be prevented. You may carry out based on the 
result which could perform exchange of said part periodically, or presumed the degradation situation 
for every part, or was observed. 
[Effect of the Invention] 
[0018] 

Since according to this invention the outflow of a liquid can be suppressed, and exposure processing 

can be carried out and the residual of a liquid can be prevented, immersion exposure can be carried 

out in a high exposure precision. 

[Best Mode of Carrying Out the Invention] 

[0019] 

It explains referring to a drawing about the aligner concerning this invention hereafter. Drawing 1 is 
the outline block diagram showing 1 operation gestalt of the aligner concerning this invention. 
[0020] 

The mask stage MST where Aligner EX supports Mask M in dravying 1 The substrate stage PST 
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which supports Substrate P through the substrate table PT The illumination-Ught study system IL 
which illuminates the mask M currently supported by the mask stage MST with the exposure light 
EL It has the control unit CONT which carries out generalization control of the actuation of the 
projection optics PL which carries out projection exposure of the pattern image of the mask M 
illuminated with the exposure light EL at the substrate P currently supported by the substrate stage 
PST, and the whole aligner EX. 
[0021] 

The aligner EX of this operation gestalt is an immersion aligner which applied the immersion 
method, in order to shorten exposure wavelength substantially, and to make the depth of focus large 
substantially, while improving resolution, and it is equipped with the liquid feeder style 10 which 
supplies a liquid 1 on Substrate P, and the liquid recovery device 20 in which the liquids 1 on 
Substrate P are collected. Pure water is used for a liquid 1 in this operation gestalt. Aligner EX forms 
the immersion (locally) field AR 2 at least in the part on the substrate P which includes the 
projection field AR 1 of projection optics PL with the liquid 1 supplied from the liquid feeder style 
10, while imprinting the pattem image of Mask M on Substrate P at least. Aligner EX fills a liquid 1 
between the optical element 2 of the point of projection optics PL, and the front face (exposure side) 
of Substrate P, projects the pattem image of Mask M on Substrate P through the liquid 1 and 
projection optics PL between this projection optics PL and Substrate P, and, specifically, exposes 
Substrate P. 
[0022] 

Here, with this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as 
an aligner EX, the case where the scarming aligner (the so-called scanning stepper) which exposes a 
mutually different pattem [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask 
M to Substrate P is used is made into an example, and it explains. Let [ the direction which is in 
agreement with the optical axis AX of projection optics PL ] a direction (non-scanning direction) 
perpendicular to X shaft orientations, Z shaft orientations, and X shaft orientations be Y shaft 
orientations for the direction of a synchronized drive of Mask M and Substrate P (scanning direction) 
in the following explanation in a flat surface perpendicular to Z shaft orientations and Z shaft 
orientations. Moreover, let the rotation (inclination) directions of the circumference of the X-axis, a 
Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. In addition, a 
"substrate" here contains the reticle the "mask" had the device pattem by which contraction 
projection is carried out formed on a substrate including what applied the photoresist which is a 
photosensitive ingredient on the semi-conductor wafer. 
[0023] 

The illumination-light study system IL illuminates the mask M currently supported by the mask 
stage MST with the exposure light EL, and has the adjustable field diaphragm which sets up the 
lighting field on the condensing lens which condenses the exposure light EL fi-om an optical 
integrator and an optical integrator which equalizes the illimiinance of the flux of light injected firom 
the light source for exposure, and the light source for exposure, a relay lens system, and tihe mask M 
by the exposure light EL in the shape of a slit. The predetermined lighting field on Mask M is 
illuminated by the illumination-light study system IL with the exposure light EL of uniform 
illumination distribution. As an exposure light EL injected from the illumination-light study system 
IL, vacuum-ultraviolet light (VLTV light), such as far-ultraviolet light (DUV light), such as the bright 
line (g line, h line, i line), KrF excimer laser light (wavelength of 248nm), etc. which are injected, for 
example from a mercury lamp, and ArF excimer laser light (wavelength of 193nm), F2 laser beam 
(wavelength of 157nm), etc. is used. ArF excimer laser light is used in this operation gestalt. As 
mentioned above, the liquid 1 in this operation gestalt can be penetrated, even if it is pure water and 
the exposure light EL is ArF excimer laser light. Moreover, pure water can also penetrate far- 
ultraviolet light (DUV light), such as the bright line (g line, h line, i line) and KrF excimer laser light 
(wavelength of 248nm). 
[0024] 

that to which a mask stage MST supports Mask M — it is — the inside of a flat surface perpendicular 
to the optical axis AX of projection optics PL, i.e., XY flat surface, ~ two-dimensional ~ minute to 
movable and theta Z direction — it is pivotable. A mask stage MST is driven with the mask stage 
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driving gears MSTD, such as a linear motor. The mask stage driving gear MSTD is controlled by the 
control unit CONT. The migration mirror 50 is formed on the mask stage MST. Moreover, the laser 
interferometer 51 is formed in the location which counters the migration mirror 50. The location of 
the two-dimensional direction of the mask M on a mask stage MST and an angle of rotation are 
measured on real time by the laser interferometer 51, and a measurement result is outputted to a 
control unit CONT. A control device CONT positions the mask M currently supported by the mask 
stage MST by driving the mask stage driving gear MSTD based on the measurement result of a laser 
interferometer 5 1 . 
[0025] 

Projection optics PL carries out projection exposure of the pattem of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements containing the 
optical element (lens) 2 prepared in the point by the side of Substrate P, and these optical elements 
are supported by Lens-barrel PK. In this operation gestalt, the projection scale factor beta of 
projection optics PL is the contraction system of 1/4 or 1/5. In addition, any of unit systems and an 
expansion system are sufficient as projection optics PL. Moreover, projection optics PL may be any 
of the reflective system which does not contain a refraction component, the refractive media which 
do not contain a reflective component, and the reflective refractive media containing a refraction 
component and a reflective component. Moreover, the optical element 2 of the point of the 
projection optics PL of this operation gestalt is formed possible [ attachment and detachment 
(exchange) ] to Lens-barrel PK, and the liquid 1 of the immersion field AR 2 contacts an optical 
element 2. 
[0026] 

The optical element 2 is formed with the fluorite. since compatibility of a fluorite with water is high 
~ liquid contact surface 2a of an optical element 2 — a liquid 1 can be mostly stuck on the whole 
surface. That is, since he is trying for compatibility with liquid contact surface 2a of an optical 
element 2 to supply the high liquid( water) 1 in this operation gestalt, the adhesion of liquid contact 
surface 2a of an optical element 2 and a liquid 1 can be high, and can fill certainly the optical path 
between an optical element 2 and Substrate P with a liquid 1. In addition, an optical element 2 may 
be a quartz with high compatibility with water. Moreover, hydrophilization (lyophilic-izing) 
processing is performed to liquid contact siirface 2a of an optical element 2, and you may make it 
raise compatibility with a liquid 1 more. Moreover, since, as for Lens-barrel PK, near [ the ] a tip 
will touch a liquid(water) 1, it is formed at least with the metal which near a tip receives that Ti 
(titanium) etc. rusts and is tolerant. 
[0027] 

The substrate stage PST is equipped with Z stage 52 which holds Substrate P through the substrate 
table PT, X-Y stage 53 which supports Z stage 52, and the base 54 which supports X-Y stage 53 in 
support of Substrate P. The substrate table PT holds Substrate P and is prepared on the substrate 
stage PST (Z stage 52). The substrate stage PST is driven with the substrate stage driving gears 
PSTD, such as a linear motor. The substrate stage driving gear PSTD is controlled by the control unit 
CONT. By driving Z stage 52, the location in the location (focal location) in Z shaft orientations of 
the substrate P currently held at the substrate table PT and thetaX, and the direction of thetaY is 
controlled. Moreover, a location [ in / by driving X-Y stage 53 / the XY direction of Substrate P ] (on 
the image surface and the real target of projection optics PL) 

The location of an parallel direction is controlled. TTiat is, Z stage 52 controls the focal location and 
tilt angle of Substrate P, and doubles the front face of Substrate P with the image surface of 
projection optics PL by the automatic focus method and the auto leveling method, and X-Y stage 53 
performs positioning in X shaft orientations and Y shaft orientations of Substrate P. In addition, it 
cannot be overemphasized that a Z stage and an X-Y stage may be prepared ia one. In addition, as a 
configuration of an automatic focus leveling detection system, what is indicated by JP,8-37149,A, 
for example can be used. 
[0028] 

The migration mirror 55 is formed on the substrate stage PST (substrate table PT). Moreover, the 
laser interferometer 56 is formed in the location which counters the migration mirror 55. The 
location of the two-dimensional direction of the substrate P on the substrate stage PST (substrate 
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table PT) and an angle of rotation are measured on real time by the laser interferometer 56, and a 
measurement result is outputted to a control unit CONT. A control device CONT positions the 
substrate P currently supported by the substrate stage PST by driving the substrate stage driving gear 
PSTD based on the measurement result of a laser interferometer 56. 
[0029] 

In the near upper part of the substrate stage PST (substrate table PT), the substrate alignment system 
350 which detects the reference mark (after-mentioned) prepared on the alignment mark on Substrate 
P or the substrate stage PST (substrate table PT) is arranged. Moreover, near the mask stage MST, 
the Ught of the same wavelength as the exposure light EL is used, and the mask alignment system 
360 which detects the reference mark on the substrate stage PST (substrate table PT) through Mask 
M and projection optics PL is formed. In addition, what is indicated by JP,4-65603,A can be used as 
a configuration of the substrate aUgnment system 350, and what is indicated by JP,7-176468,A can 
be used as a configuration of the mask alignment system 360. 
[0030] 

On the substrate table PT, the plate member 30 surrounding the substrate P held at this substrate 
table PT is formed. It is a member different from the substrate table PT, and the plate member 30 is 
formed possible [ desorption ] to the substrate table PT, and is exchangeable. The plate member 30 
has flat side (flat part) 30A almost flat-tapped with the firont face of the substrate P held at the 
substrate table PT. Flat side 30A is arranged around the substrate P held at the substrate table PT. 
Furthermore, the 2nd plate member 32 which has flat side 32A which becomes almost flat-tapped 
with flat side 30A of the plate member 30 is formed in the outside of the plate member 30 on the 
substrate table PT. The 2nd plate member 32 is also formed possible [ desorption ] to the substrate 
table PT, and is exchangeable. 
[0031] 

The liquid feeder style 10 is what supplies the predetermined liquid 1 on Substrate P. The 1st liquid 
feed zone 1 1 and the 2nd liquid feed zone 12 which can supply a liquid 1, The 1st feed zone material 
13 which has feed hopper 13A which supplies the liquid 1 which was connected to the 1st liquid feed 
zone 1 1 through supply pipe 1 1 A which has passage, and was sent out from this 1st liquid feed zone 
1 1 on Substrate P, It connected with the 2nd liquid feed zone 12 through supply pipe 12A which has 
passage, and has the 2nd feed zone material 14 which has feed hopper 14A which supplies the liquid 
1 sent out from this 2nd liquid feed zone 12 on Substrate P. The 1st and 2nd feed zone material 13 
and 14 approaches the front face of Substrate P, is arranged, and is prepared in a mutually different 
location in the direction of a field of Substrate P. The 1st feed zone material 13 of the liquid feeder 
style 10 is formed in scanning direction one side (-X side) to the projection field AR 1, and, 
specifically, the 2nd feed zone material 14 is formed in the other side (+X side). 
[0032] 

Each of the 1st and 2nd liquid feed zones 1 1 and 12 is equipped with the tank which holds a liquid 1, 
the booster pump, etc. (all are un-illustrating), and supplies a liquid 1 on Substrate P through each of 
supply pipes 1 1 A and 12A and the feed zone material 13 and 14. Moreover, liquid supply actuation 
of the 1st and 2nd liquid feed zones 1 1 and 12 is controlled by the control xmit CONT, and its control 
unit CONT becomes [, respectively ] independent about the liquid amoimt of supply per [ to the 
substrate P top by the 1st and 2nd liquid feed zones 1 1 and 12 ] imit time amovint and is controllable. 
Moreover, each of the 1st and 2nd liquid feed zones 1 1 and 12 has the temperature-control device of 
a liquid, and supplies the liquid 1 of the almost same temperature (for example, 23 degrees C) as the 
temperature in the chamber in which equipment is held on Substrate P. In addition. Aligner EX does 
not necessarily need to be equipped with the tank of the 1st and 2nd Uquid feed zones 1 1 and 12, the 
booster pump, and the temperature-control device, and they can also substitute for a facility of the 
works in which Aligner EX is installed. 
[0033] 

The Uquid recovery device 20 collects the Uquids 1 on Substrate P, and is equipped with the 1st and 
2nd stripping section material 23 and 24 which has the recovery openings 23A and 24A arranged by 
approaching the front face of Substrate P, and the 1st and 2nd liquid stripping sections 21 and 22 
connected to this 1st and 2nd stripping section material 23 and 24 through the recovery tubing 21 A 
and 22 A which has passage, respectively. The 1st and 2nd liquid stripping sections 21 and 22. are 
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equipped with vacuum systems (aspirator), such as a vacuum pimip, the vapor-liquid-separation 
machine, the tank that holds the collected liquid 1 (all are un-illustrating), and collect the liquids 1 on 
Substrate P through the 1st and 2nd stripping section material 23 and 24 and the recovery tubing 21 A 
and 22 A. Liquid recovery actuation of the 1st and 2nd liquid stripping sections 21 and 22 is 
controlled by the control unit CONT, and its control imit CONT is controllable in the amount of 
liquid recovery per unit time amount by the 1st and 2nd liquid stripping sections 21 and 22. In 
addition. Aligner EX does not necessarily need to be equipped witti the vacuum system of the 1st 
and 2nd liquid stripping sections 21 and 22, the vapor-Uquid-separation machine, and the tank, and 
they can also substitute for a facility of the works in which Aligner EX is installed. 
[0034] 

Drawing 2 is the top view showing the outline configuration of the liquid feeder style 10 and the 
liquid recovery device 20. As shown in drawing 2 , the projection field AR 1 of projection optics PL 
is set up in the shape of [ which makes a longitudinal direction Y shaft orientations (non-scanning 
direction) ] a slit (tfie shape of a rectangle), and the immersion field AR 2 where the liquid 1 was 
filled is formed in the part on Substrate P so that the projection field AR 1 may be included. And the 
1st feed zone material 13 of the liquid feeder style 10 for forming the immersion field AR 2 of the 
projection field AR 1 is formed in scanning direction one side (-X side) to the projection field AR 1, 
and the 2nd feed zone material 14 is formed in the other side (+X side). 
[0035] 

Each of the 1st and 2nd feed zone material 13 and 14 is formed in the plane view approximate circle 
arc, and the size in Y shaft orientations of the feed hoppers 13A and 14A is set up so that it may 
become larger than the size in Y shaft orientations of the projection field AR 1 at least. And the feed 
hoppers 13 A and 14A currently formed in the plane view approximate circle arc are arranged so that 
it may face across the projection field AR 1 about a scanning direction (X shaft orientations). The 
liquid feeder style 10 supplies a liquid 1 to coincidence on both sides of the projection field AR 1 
through the feed hoppers 13 A and 14A of the 1st and 2nd feed zone material 13 and 14. 
[0036] 

Each of the 1st and 2nd stripping section material 23 and 24 of the liquid recovery device 20 has the 
recovery openings 23 A and 24A continuously formed in the shape of radii so that the fi-ont face of 
Substrate P might be tumed to. And approximate circle annular recovery opening is formed of the 
1st and 2nd stripping section material 23 and 24 arranged so that it may face mutually, the 1st and 
2nd stripping section material 23 and 24 ~ each recovery opening 23 A and 24A is arranged so that 
the 1st and 2nd feed zone material 13 and 14 of the liquid feeder style 10 and the projection field AR 
1 may be surroimded. 
[0037] 

The liquid 1 supplied on Substrate P fi-om the feed hoppers 13A and 14A of the 1st and 2nd feed 
zone material 13 and 14 is supplied so that it may get wet and spread between the lower limit side of 
the point (optical element 2) of projection optics PL, and Substrate P. Moreover, the liquids 1 which 
flowed into the outside of the 1st and 2nd feed zone material 13 and 14 to the projection field AR 1 
are collected fi-om the recovery openings 23 A and 24A of the 1st and 2nd stripping section material 
23 and 24 arranged fi-om this 1st and 2nd feed zone material 13 and 14 outside to the projection field 
ARl. 
[0038] 

In this operation gestalt, more liquid amount of supply per [ which supplies Substrate P fi-om this 
side of the projection field AR 1 about a scanning direction in case scan exposure is carried out ] unit 
time amount than the liquid amount of supply supplied in the opposite side is set up. When carrying 
out exposure processing, moving Substrate P in the direction of -i-X, for example, a control unit 
CONT The amount of liquids fi^om the -X side (namely, feed hopper 13 A) is made [ more ] to the 
projection field AR 1 than the amount of liquids firom the +X side (namely, feed hopper 14A). On 
the other hand, when carrying out exposure processing, moving Substrate P in the direction of -X, 
the amount of liquids fi-om the -i-X side is made [ more ] to the projection field AR 1 than the amount 
of liquids fi-om the -X side. Moreover, the amoimt of liquid recovery per unit time amount in this 
side of the projection field AR 1 is set up about a scanning direction fewer than ttie amount of liquid 
recovery in the opposite side. For example, while Substrate P is moving in the direction of +X, the 
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amount of recovery from the +X side (namely, recovery opening 24 A) is made [ more ] to the 
projection field AR 1 than the amount of recovery from the -X side (namely, recovery opening 23A). 

[0039] 

in addition, the device for forming the immersion field AR 2 locally on Substrate P (substrate stage 
PST) is restricted to **** — not having — the [ for example, / United States patent public 
presentation ] ~ the [ a No. 2004/020782 official report or / intemational public presentation ] — the 
device currently indicated by the No. 2004/055803 official report is also employable. 
[0040] 

The top view where drawing 3 looked at the substrate table PT from the upper part, and drawing 4 
are the top views which looked at the substrate table PT holding Substrate P from the upper part. In 
drawing 3 and drawing 4 , the migration mirror 55 of each other [ the plane view rectangle-like 
substrate table PT ] is arranged at two perpendicular edges. Moreover, the substrate holder PH of the 
substrate table PT which the crevice 31 is mostly formed in the center section, and constitutes some 
substrate tables PT in this crevice 3 1 is arranged, and Substrate P is held at the substrate holder PH. 
The plate member 30 which has flat side 30A of the ahnost same height (flat-tapped) as the front 
face of Substrate P is formed in the perimeter of Substrate P (substrate holder PH). The plate 
member 30 is an annular member, and it is arranged so that the substrate holder PH (substrate P) 
may be surrounded. The plate member 30 is formed with the ingredient which has the liquid 
repellance of a fluoride like polytetrafluoroethylene (Teflon (trademark)) etc. Since the plate 
member 30 which has flat side 30A almost flat-tapped with a substrate P front face was formed in 
the perimeter of Substrate P, when carrying out immersion exposure of the edge field E of Substrate 
P, the immersion field AR 2 can be formed in the image surface side of projection optics PL good. 
[0041] 

In addition, if the immersion field AR 2 can be formed so that the optical-path space by the side of 
the image surface of projection optics PL may be filled with a liquid 1, there may be a level 
difference in the front face of Substrate P, and flat side 30A of the plate member 30, for example, flat 
side 30A may be made lower than the front face of Substrate P about a Z direction. 
[0042] 

As shown in drawing 1 , and 3 and 4, the 2nd plate member 32 is formed in the outside of the plate 
member 30 (substrate holder PH) on the substrate table PT. The 2nd plate member 32 has flat side 
32A of the almost same height (flat-tapped) as flat side 30A of the front face of Substrate P, or the 
plate member 30, and it is prepared so that the substrate holder PH (substrate P) and the **** whole 
region of the top face of substrate tables PT other than plate member 30 may be covered. The 2nd 
plate member 32 is also formed with the ingredient which has the liquid repellance of 
polytetrafluoroethylene etc, 
[0043] 

In addition, in the initial state before the exposure light EL is irradiated, 110 degrees of the contact 
angle of the liquid 1 in the flat side 32A front face of the contact angle of the liquid 1 in the flat side 
3 OA front face of the plate member 30 and the 2nd plate member 32 are imusual respectively. 
[0044] 

Moreover, two or more openings 32K, 32L, and 32N are formed in the predetermined location of the 
2nd plate member 32. The criteria member 300 is arranged opening 32K. Reference mark PFM 
detected by the substrate alignment system 350 and reference mark MFM detected by the mask 
alignment system 360 are prepared in the criteria member 300 by position relation. Moreover, top- 
face 301 A of the criteria member 300 is a flat side mostly, and may be used as datum level of a focal 
leveling detection system. Furthermore, top-face 301 A of the criteria member 300 is prepared in the 
almost same height (flat-tapped) as surface (flat side) 30A of a substrate P front face and the plate 
member 30, and surface (flat side) 32A of the 2nd plate member 32. Moreover, the criteria member 
300 is formed in the shape of a rectangle in plane view, and a gap K is formed between the criteria 
members 300 and the 2nd plate members 32 which have been arranged opening 32K. In this 
operation gestalt, a gap K is about 0.3mm. 
[0045] 

The illuminance nonuniformity sensor 400 which is indicated by JP,57-1 17238,A is arranged as a 
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photo sensor at opening 32L. Top-face 401 A of the illuminance nonuniformity sensor 400 is a flat 
side mostly, and is prepared in the almost same height (flat-tapped) as surface 30A of a substrate P 
front face and the plate member 30, and surface 32A of the 2nd plate member 32. The pinhole 
section 470 which can pass light is formed in top-face 401 A of the illuminance nonuniformity sensor 
400. It is covered with protection-from-light nature ingredients, such as chromium, except pinhole 
section 470 among top-face 401 A of the superior lamella 401 of light transmission natxire. Moreover, 
the illuminance nonimiformity sensor 400 (superior lamella 401) is formed in the shape of a 
rectangle in plane view, and the gap L is formed between the illuminance nonuniformity sensors 400 
(superior lamella 401) and the 2nd plate members 32 which have been arranged at opening 32L. In 
this operation gestalt, a gap L is about 0.3mm. 
[0046] 

The space image measurement sensor 500 which is indicated by JP,2002-14005,A is formed in 32Ns 
of openings as a photo sensor. Top-face 501 A of the superior lamella 501 of the space image 
measurement sensor 500 is a flat side mostly, and may be used as datum level of a focal leveling 
detection system. And it is prepared in the almost same height (flat-tapped) as surface 30A of a 
substrate P front face and the plate member 30, and surface 32A of the 2nd plate member 32. The slit 
section 570 which can pass light is formed in top-face 501 A of the space image measurement sensor 
500. It is covered with protection-from-light nature ingredients, such as chromium, except slit 
section 570 among top-face 501 A of the superior lamella 501 of light transmission nature. Moreover, 
the space image measurement sensor 500 (superior lamella 501) is formed in the shape of a rectangle 
in plane view, and the gap N is formed between the space image measurement sensor 500 (superior 
lamella 501) and 32 Ns of openings. In this operation gestalt, a gap N is made the manufacture 
tolerance of the appearance of Substrate P, and compcirable [ about ], for example, 0.3mm. Thus, the 
top face of the substrate table PT holding Substrate P is almost flat-tapped on the whole surface. 
[0047] 

In addition, if the immersion field AR 2 can be formed so that the optical-path space by the side of 
the image surface of projection optics PL may be filled with a liquid 1, there may be a level 
difference between flat side 30A of the plate member 30, surface 32A of the 2nd plate member 32, 
top-face 301 A of the criteria member 300, top-face 401 A of the illvmiinance nonuniformity sensor 
400, and top-face 501 A of the space image measurement sensor 500 mutually. 
[0048] 

Moreover, although not illustrated, an exposure sensor (illuminance sensor) which is indicated by 
JP,1 1-16816,A is also formed in the substrate table PT, and it is arranged at opening formed in the 
2nd plate member 32. 
[0049] 

In addition, the measuring instrument carried on the substrate table PT can carry various kinds of 
measuring instruments if needed, without being restricted to what was mentioned above. For 
example, a wave aberration instrumentation may be arranged on the substrate table PT. The wave 
aberration measuring instrument is indicated by for example, the international public presentation 
99/No. 60361 official report (the correspondence Europe patent public presentation No. 1,079,223 
official report) and U.S. Pat. No. 6,650,399, as long as it approves by the statute of a country 
specified or chosen by this intemational application, uses the written contents of these reference and 
carries out them to a part of publication of the text. Of course, it is not necessary to carry a 
measuring instrument on the substrate table PT. 
[0050] 

Moreover, the width of face of flat side 30A currently formed in the shape of a circular ring among 
the plate members 30 is formed at least more greatly than the projection field AR 1 (refer to drawing 
4 ). Thereby, when exposing the edge field E of Substrate P, the exposure light EL is not irradiated 
by the 2nd plate member 32. Liquid repellance degradation of the 2nd plate member 32 which 
originates in exposure light being irradiated by this can be suppressed, and the exchange frequency 
of the 2nd plate member 32 can be made fewer than the exchange frequency of the plate member 30. 
Furthermore, as for the width of face of flat side 30A, it is desirable to be formed more greatly than 
the immersion field AR 2 formed in the image surface side of projection optics PL. Since the 
immersion field AR 2 is arranged on flat side 30A of the plate member 30 and it is not arranged on 
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the 2nd plate member 32 by this when carrying out immersion exposure of the edge field E of 
Substrate P, the liquid 1 of the immersion field AR 2 can prevent vm-arranging [ which infiltrates 
into the gap G which is a clearance between the plate member 30 and the 2nd plate member 32 ]. In 
addition, the width of face of flat side 30A of the plate member 30 is not limited to these, and it 
cannot be overemphasized that it may be smaller than the immersion field AR 2. 
[0051] 

As shown in drawing 5 which is the important section expanded sectional view holding drawing 3 
and Substrate P of the substrate table PT, the substrate holder PH which constitutes some substrate 
tables PT was formed on approximate circle the annular peripheral wall section 33 and the base 
section 35 inside this peripheral wall section 33, has been arranged between two or more supporters 
34 which support Substrate P, and a supporter 34, and is equipped with two or more suction 
openings 41 for carrying out adsorption maintenance of the substrate P. A supporter 34 and the 
suction opening 41 are uniformly arranged in the inside of the peripheral wall section 33. In addition, 
in drawing, although the upper limit side of the peripheral wall section 33 has comparatively large 
width of face, it has only width of face of about l-2mm in fact. Moreover, the hole 71 which has 
arranged the rise-and-fall member 70 which consists of a pin member which goes up and down 
Substrate P is formed in the base section 35. In this operation gestalt, the rise-and-fall member 70 is 
formed in three each. The rise-and-fall member 70 goes up and down with a non-illustrated driving 
gear, and a control imit CONT controls rise-and-fall actuation of the rise-and-fall member 70 
through a driving gear. 
[0052] 

Moreover, as shown in drawing 5 , while on the top face of substrate table PT, two or more 
adsorption holes 72 for carrying out adsorption maintenance of this plate member 30 to the substrate 
table PT are formed in the inferior surface of tongue of the plate member 30, and the location which 
counters. Furthermore, the rise-and-fall member 74 which becomes the substrate table PT fi^om the 
pin member which goes up and down the plate member 30 to the substrate table PT is formed in two 
or more locations (here three places). The rise-and-fall member 74 goes up and down with a non- 
illustrated driving gear, and a control unit CONT controls rise-and-fall actuation of the rise-and-fall 
member 74 through a driving gear (refer to drawing 7 (d)). Fvirthermore, although not illustrated, 
while on the top face of substrate table PT, two or more adsorption holes for carrying out adsorption 
maintenance of this 2nd plate member 32 to the substrate table PT are prepared in the inferior 
surface of tongue of the 2nd plate member 32, and the location which coimters. Moreover, the rise- 
and-fall member which goes up and down the 2nd plate member 32 to the substrate table PT on the 
substrate table PT is prepared in two or more locations. 
[0053] 

In addition, since exchange fi-equency is low as stated previously, it fixes to the substrate table PT by 
a **** stop etc., without carrying out adsorption maintenance, and the 2nd plate member 32 may be 
made to perform exchange manually. Moreover, it is not necessary to make the 2nd plate member 32 
exchangeable. However, when using the criteria member 300, the illuminance nonimiformity sensor 
400, etc. and the light of the same wavelength as the exposure light EL or exposure light is irradiated 
by the 2nd plate member 32, there is a possibility that the liquid repellance of 2nd plate member 32 
fi"ont face may deteriorate, and the same exchange fi-equency as the plate member 30 may be needed. 

[0054] 

Moreover, as shown in drawing 4 and 5, the predetermined gap A is formed between the side faces 
PB of Substrate P and the plate members 30 which are held at the substrate holder PH (substrate 
table PT). 
[0055] 

Drawing 5 is the important section expanded sectional view holding Substrate P of the substrate 
table PT. In drawing 5 , the substrate holder PH which holds Substrate P inside [ crevice 3 1 ] the 
substrate table PT is arranged. When the substrate holder PH has been arranged to the crevice 31, the 
substrate table PT is formed so that upper limit side 34A of the substrate holder PH may become 
higher than the installation side PTa over the plate member 30 and the 2nd plate member 32 of the 
substrate table PT. The peripheral wall section 33 and a supporter 34 are formed on the approximate 
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circle tabular base section 35 which constitutes a part of substrate holder PH. Each of a supporter 34 
is cross-sectional-view trapezoidal shape, and Substrate P is held in the rear face PC at upper limit 
side 34A of two or more supporters 34. Moreover, top-face 33A of the peripheral wall section 33 is a 
flat side. The height of the peripheral wall section 33 is lower than the height of a supporter 34, and 
the gap B is formed between Substrate P and the peripheral wall section 33. A gap B is smaller than 
the gap A between the plate member 30 and the side face PB of Substrate P. Moreover, the gap C is 
formed between the medial surface 36 of a crevice 31, and the side face 37 of the substrate holder 
PH which counters this medial surface 36. Here, the path of the substrate holder PH is formed 
smaller than the path of Substrate P, and a gap A is smaller than a gap C. In addition, in this 
operation gestalt, the notches for alignment (a cage hula, notch, etc.) are not formed in Substrate P, 
but Substrate P is almost circular, and since the gap A is about 0,3mm with 0.1mm - 1.0mm and this 
operation gestalt over the perimeter, it can prevent the inflow of a liquid. In addition, when the notch 
is formed in Substrate P, preparing a height in the plate member 30 or the peripheral wall section 33 
according to the notch etc. should just make the plate member 30 and the peripheral wall section 33 
the configuration according to a notch. By carrying out like this, a gap A is securable between 
Substrate P and the plate member 30 also in the notch of Substrate P. 
[0056] 

Inside step 30D is formed inside the plate member 30, and back-face 30S which counter the inferior 
surface of tongue PB of the edge section of Substrate P by the inside step 30D are formed. The plate 
member 30 can support the inferior surface of tongue PB of the edge section of Substrate P by back- 
face 30S. Here, as shown in drawing 5 , a gap D is formed among back-face 30S of the plate member 
30 held in the inferior surface of tongue of the edge section of the substrate P held at the substrate 
holder PH, and the installation side PTa of the substrate table PT. Thereby, the plate member 30 
(back-face 30S) can avoid [ the edge section of the substrate P ] inconvenient generating to which it 
curves to the up side in the inferior surface of tongue of the edge section of Substrate P. 
[0057] 

Moreover, inside step 32D is formed inside the 2nd plate member 32, and outside step 30F are 
formed in the outside of the plate member 30 so that it may correspond to the configuration of inside 
step 32D of the 2nd plate member 32. This will be in the condition that a part of plate member 30 
was laid in a part of 2nd plate member 32. Moreover, the predetermined gap G is formed between 
the lateral surface of the plate member 30, and the niedial surface of the 2nd plate member 32. Since 
the gap G in this operation gestalt is inserted by the plate member 30 and the 2nd plate member 32 
made from polytetrafluoroethylene in which it is about 0.3mm and a front face has liquid repellance, 
even if an immersion field is formed in the boundary of the plate member 30 and the 2nd plate 
member 32, permeation of the liquid to a gap G can be prevented. 
[0058] 

The photoresist (sensitization material) 90 is applied to the front face PA which is an exposure side 
of Substrate P. In this operation gestalt, the sensitization material 90 is sensitization material for ArF 
excimer laser (for example, TARF-P6100 by TOKYO OHKA KOGYO CO., LTD.), and has liquid 
repellance (water repellence), and the contact angle is about 70-80 degrees. 
[0059] 

Moreover, in this operation gestalt, liquid-repellency treatment (water-repellent finish) of the side 
face PB of Substrate P is carried out. Specifically, the above-mentioned sensitization material 90 
which has liquid repellance is applied also to the side face PB of Substrate P. Thereby, a front face 
can prevent permeation of the liquid from the gap A of the liquid repellance plate member 30 and a 
substrate P side face. Furthermore, the above-mentioned sensitization material 90 is applied to the 
rear face PC of Substrate P, and it is 
Liquid processing is carried out. 
[0060] 

In this operation gestalt, the installation side PTa and the medial surface 36 have liquid repellance 
among the substrate tables PT. Furthermore, liquid-repellency treatment also of some front faces of 
the substrate holder PH is carried out, and they serve as liquid repellance. In this operation gestalt, 
top-face 33A of the peripheral wall section 33 and a side face 37 have liquid repellance among the 
substrate holders PH. As liquid-repellency treatment of the substrate table PT and the substrate 
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holder PH, the thin film which consists liquid repellance ingredients, such as a fluororesin ingredient 
or an acrylic resin ingredient, of spreading or said liquid repellance ingredient is stuck, for example. 
As a liquid repellance ingredient for making it liquid repellance, an undissolved ingredient is used to 
a liquid 1 . In addition, the substrate table PT and the whole substrate holder PH may be formed with 
the ingredients (fluororesin etc.) which have liquid repellance. 
[0061] 

The 1st space 38 surrounded by the peripheral wall section 33 of the substrate holder PH is made 
into negative pressure by the aspirator 40. The aspirator 40 was formed in the two or more suction 
openings [ which were prepared in base section 35 top face of the substrate holder PH ] 41, vacuum 
section [ containing the vacuum pvimp formed in the substrate table PT exterior ] 42, and base 
section 35 interior, and is equipped with the passage 43 which connects two or more each and 
vacuum sections 42 of the suction opening 41. The suction opening 41 is formed in two or more 
predetermined locations other than supporter 34 among base section 35 top faces, respectively. An 
2ispirator 40 is attracting the gas (air) of the peripheral wall section 33, the base section 35, and the 
1st space 38 interior formed between the substrates P supported by the supporter 34, and making this 
1st space 38 into negative pressure, and carries out adsorption maintenance of the substrate P at a 
supporter 34. In addition, since the gaps B of the rear face PC of Substrate P and top-face 33 A of the 
peripheral wall section 33 are few, the negative pressure of the 1st space 38 is maintained. 
[0062] 

Moreover, the liquids 1 which flowed into the 2nd space 39 between the medial surface 36 of a 
crevice 31 and the side face 37 of the substrate holder PH are collected by the stripping section 60. In 
this operation gestalt, the stripping section 60 has the passage 62 which is established in the interior 
of substrate table PT, and connects space 39 and the external tank 61 with the tctnk 61 which can 
hold a liquid 1. And liquid-repellency treatment is performed also to the intemal surface of this 
passage 62. In addition, the liquid which flowed into space 39 is temporarily held on the substrate 
stage PST (substrate table PT), and you may make it discharge to the extemal tank formed apart 
from the substrate stage PST to predetermined timing. 
[0063] 

The passage 45 which connects the 2nd space 39 between the medial surface 36 of a crevice 3 1 and 
the side face 37 of the substrate holder PH and the space (atmospheric-air space) of the substrate 
table PT exterior to the substrate table PT is formed. Circulation of gas (air) is attained in the 2nd 
space 39 and the substrate table PT exterior through passage 45, and the 2nd space 39 is mostly set 
as atmospheric pressure. 
[0064] 

As shown in drawing 6 , the substrate holder PH, the plate member 30, and the 2nd plate members 
32 are the independent components, and are prepared possible [ desorption ] to the substrate table 
PT. And while liquid-repellency treatment of the contact surface 57 with the substrate holder PH is 
carried out and it is liquid repellance among the substrate tables PT, liquid-repellency treatment also 
of the rear face 58 of the substrate holder PH which is the contact surface over the substrate table PT 
is carried out, and it has liquid repellance. As liquid-repellency treatment to the contact surface 57 or 
a rear face 58, as mentioned above, it can carry out by carrying out applying liquid repellance 
ingredients, such as a fluororesin ingredient and an acrylic resin ingredient, etc. 
[0065] 

Next, how to expose Substrate P using the aligner EX which has the configuration mentioned above 

is explained, referring to the mimetic diagram of drawing 7 and drawing 8 . 

[0066] 

As shown in dravying 7 (a), while adsorption maintenance of the plate member 30 is carried out in 
the installation side PTa of the substrate table PT, adsorption maintenance also of the 2nd plate 
member 32 is carried out in the installation side PTa of the substrate table PT. And the substrate P 
which is an exposure processing object is carried in to the substrate table PT by the conveyance arm 
(transport device) 80. At this time, the rise-and-fall member 70 is going up, and the conveyance arm 
80 is passed to the rise-and-fall member 70 which is going up Substrate P. In addition, the rise-and- 
fall member 74 is not going up. The rise-and-fall member 70 holds the substrate P passed from the 
conveyance arm 80, and descends. Thereby, as shown in drawing 7 (b). Substrate P is arranged 
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inside the plate member 30, and it is a substrate table. 

It is held by PT (substrate holder PH). And as shown in drawing 7 (c), a control unit CONT performs 
supply and recovery of a liquid 1 according to the liquid feeder style 10 and the liquid recovery 
device 20, and forms the immersion field AR 2 of a liquid 1 between Substrates P and projection 
optics PL which were held at the substrate table PT. And a control unit CONT irradiates the 
exposure light EL through projection optics PL and a liquid 1 at Substrate P, and it performs 
immersion exposure, moving on the substrate stage PST which supported Substrate P. 
[0067] 

By exposing the edge field E of Substrate P, the exposure light EL is irradiated by flat side 3 OA of 
the plate member 30, and the liquid repellance of flat side 30 A may deteriorate by the exposure of 
the exposure light EL. Degradation of the liquid repellance of flat side 30A produces un-arranging, 
such as causing the environmental variation on which the liquid 1 of the immersion field AR 2 
arranged on flat side 30A becomes easy to remain, and Substrate P is put. Then, a control unit CONT 
exchanges the plate member 30 of the liquid repellance which deteriorated for the new (it fiiUy has 
liquid repellance) plate member 30 according to liquid repellance degradation of the plate member 
30 (flat side 30A). 
[0068] 

After specifically collecting the liquids 1 which remained on Substrate P and flat side 30A after 
completion of immersion exposure processing using the liquid recovery device 20 etc., as it is shovra 
in drawdng 7 (d), a control unit CONT goes up the rise-and-fall member 74, after canceling the 
adsorption maintenance to the plate member 30. At this time, adsorption maintenance of the 
substrate P by the substrate holder PH is also canceled- The rise-and-fall member 74 goes up, where 
the inferior surface of tongue of the plate member 30 is supported. In addition, the rise-and-fall 
member 70 does not go up at this time. This leaves the plate member 30 to the substrate table PT. 
Since back-face 30S of the plate member 30 are supporting the inferior surface of tongue PB of the 
edge section of Substrate P at this time. Substrate P goes up together with the plate member 30, and 
separates fi-om the substrate table PT. Thus, the rise-and-fall member 74 which constitutes the 
desorption device which carries out desorption of the plate member 30 to the substrate table PT can 
remove the plate member 30 fi-om the substrate table PT together with Substrate P. And the 
conveyance arm 80 advances between the plate members 30 and the substrate tables PT which went 
up by the rise-and-fall member 74, and the inferior surface of tongue of the plate member 30 is 
supported. And the conveyance arm 80 takes out the plate member 30 holding Substrate P firom the 
substrate table PT (substrate stage PST). 
[0069] 

The taken-out plate member 30 is exchanged for the new plate member 30. And as shown in drawing 
8 (a), a control imit CONT carries in to the substrate table PT (substrate stage PST) the new plate 
member 30 holding the substrate P which is an exposure processing object using the conveyance arm 
80. At this time, the rise-and-fall member 74 is going up, and the conveyance arm 80 passes the plate 
member 30 holding Substrate P to the rise-and-fall member 74 which is going up. In addition, the 
rise-and-fall member 70 is not going up. The rise-and-fall member 74 holds the plate member 30 
passed fi'om the conveyance arm 80, and descends. Thereby, as shown in drawing 8 (b), the plate 
member 30 holding Substrate P is arranged inside the 2nd plate member 32, and is held on the 
substrate table PT (substrate holder PH). And as shown in drawing 8 (c), a control xmit CONT 
performs supply and recovery of a liquid 1 according to the liquid feeder style 10 and the liquid 
recovery device 20, and forms the immersion field AR 2 of a liquid 1 between Substrates P and 
projection optics PL which were held at the substrate table PT. And a control unit CONT irradiates 
the exposiu'e light EL through projection optics PL and a liquid 1 at Substrate P, and it performs 
immersion exposure, moving on the substrate stage PST which supported Substrate P. 
[0070] 

And after completion of immersion exposure, when the liquid repellance of the plate member 30 has 
not deteriorated yet, after collecting the liquids 1 which remained on Substrate P etc. using the liquid 
recovery device 20 etc., a control unit CONT goes up the rise-and-fall member 70, as shown in 
drawing 8 (d), after canceling the adsorption maintenance to Substrate P. At this time, adsorption 
maintenance of the plate member 30 is carried out at the substrate table PT. The rise-and-fall 
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member 70 goes up, where the inferior surface of tongue of Substrate P is supported. In addition, the 
rise-and-fall member 74 does not go up at this time. Thereby, Substrate P separates to the substrate 
table PT. And the conveyance arm 80 advances between Substrates P and the substrate tables PT 
which went up by the rise-and-fall member 70, and the inferior surface of tongue of Substrate P is 
supported. And tlae conveyance arm 80 takes out Substrate P from the substrate table PT (substrate 
stage PST). 
[0071] 

In addition, although the conveyance arm for conveying the plate member 30 and the conveyance 
arm for conveying Substrate P may be separately prepared as a conveyance arm 80, as shown in 
drawing 9 Since the both sides of Substrate P and the plate member 30 can be supported by forming 
greatly back-face 80A of the conveyance arm 80, and enabling it to contact the both sides of 
Substrate P and the plate member 30 The both sides of Substrate P and the plate member 30 can be 
conveyed with one conveyance arm 80. 
[0072] 

Since the liquid repellance plate members 30 and 32 prepared in the substrate table PT were formed 
exchangeable as explained above, when the liquid repellance of the plate members 30 and 32 
deteriorates, the liquid repellance on the substrate table PT can be maintained only by exchanging for 
the new plate members 30 and 32. If exposure light is irradiated when it applies a liquid repellance 
ingredient or the plate members 30 and 32 are formed with a liquid repellance ingredient, in order to 
make the top face of the plate members 30 and 32 on the substrate table PT into liquid repellance, the 
liquid repellance may deteriorate. When ultraviolet radiation is especially used as an exposure light, 
using fluororesin as a liquid repellance ingredient, the liquid repellance of the plate members 30 and 
32 tends (it is easy to make it lyophilic) to deteriorate. Then, a liquid becomes easy to remain on the 
plate member 30 and 32. 
[0073] 

On the other hand, in this operation gestalt, when the liquid repellance of the plate members 30 and 
32 deteriorates, it is carrying out as [ exchange / for the new plate members 30 and 32 ]. 

[0074] 

Therefore, even if it can suppress that a liquid 1 remains and remains it on the substrate table PT, the 
liquids 1 can be smoothly collected using the liquid recovery device 20 etc. Therefore, degradation 
of the exposure precision resulting from the liquid 1 which remained can be prevented, and the 
device which can demonstrate the desired engine performance can be manufactured. 
[0075] 

Moreover, the plate member 30 is easily exchangeable to the substrate table PT with Substrate P by 
carrying in and taking out the plate member 30 which has flat part 30A to the substrate table PT 
together with Substrate P around Substrate P. Moreover, since the plate member 30 has flat side 3 OA 
around Substrate P When carrying in the plate member 30 to the substrate table PT with Substrate P 
and carrying out immersion exposure of the edge field E of Substrate P Even if a part of immersion 
field AR 2 of a liquid 1 overflows into the outside of Substrate P, immersion exposure of the liquid 1 
can be carried out in the condition of having held good at the image surface side of projection optics 
PL, without the configuration of the immersion field AR 2 being maintained by flat side 30A, and 
causing the outflow of a liquid 1 etc. by it. 
[0076] 

And since inside step 30D was prepared inside the plate member 30, back-face 30S were formed and 
support of the edge section imder [ PC ] a substrate was enabled. Substrate P is movable together 
with the plate member 30 only by holding the plate member 30 and moving. Moreover, since the 
comer of a street section is formed in the clearance between the plate member 30 and Substrate P in 
cross sectional view of inside step 30D Even if a liquid 1 infiltrates into the gap A between the plate 
member 30 and Substrate P, the comer of a street section can fimction as the seal section, and the 
liquid 1 can prevent un-arranging [ which infiltrates into the rear-face PB side of Substrate P, or the 
interior of substrate stage PST (substrate table PT) ]. Fmthermore, since liquid-rep ellency treatment 
also of the side face PB of Substrate P is carried out, permeation of the liquid 1 from the gap A 
between the side face PB of Substrate P and the plate member 30 can be prevented still better. 
[0077] 
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Moreover, it can prevent un-arranging [ for which a liquid 1 infiltrates into the 1st space 38 through 
a gap B ] by having made into liquid repellance top-face 33A of the peripheral vs^all section 33 which 
counters the rear face PC of Substrate P, and this. Therefore, inconvenient generating to which a 
liquid 1 flows into the suction opening 41 is avoided, and where adsorption maintenance is carried 
out good, the exposure processing of the substrate P can be carried out. 
[0078] 

Moreover, with this operation gestalt, even when a liquid 1 flows into the 2nd space 39 by having 
performed liquid-repellency treatment to the contact surface 57 with the substrate holder PH to the 
substrate table PT the rear face 58 of the removable substrate holder PH, and among the substrate 
tables PT, the inflow of the liquid 1 to between the rear face 58 of the substrate holder PH and the 
contact surfaces 57 of Z stage 52 can be suppressed. Therefore, rusting generating in the rear face 58 
of the substrate holder PH or the contact surface 57 of the substrate table PT can be prevented. 
Moreover, although the situation the substrate holder PH and Z stage 52 paste up, and it is hard 
coming to dissociate will arise if a liquid 1 permeates between the rear face 58 of the substrate holder 
PH, and the contact surface 57 of the substrate table PT, it becomes easy to dissociate by making it 
liquid repellance. 
[0079] 

Moreover, since the adsorption hole 72 as the adsorption supporting structure which carries out 
adsorption maintenance of the rise-and-fall member 74 and the plate member 30 as a lifting device 
was formed as a desorption device for carrying out desorption of the plate member 30 to the 
substrate table PT, exchange of the plate member 30 can be performed smoothly and the new plate 
member 30 after exchange can be held good on the substrate table PT. 
[0080] 

Moreover, by having formed inside step 32D inside the 2nd plate member 32, and having formed 
outside step 30F in the outside of the plate member 30 Since the comer of a street section is formed 
also in the clearance between the plate member 30 and the 2nd plate member 32 in cross sectional 
view, even if a liquid 1 permeates from a gap G, the comer of a street section can function as the seal 
section, and can prevent un-arranging [ to which even the interior of substrate table PT is arrived at ]. 

[0081] 

Moreover, since outside step 30F of the plate member 30 can be supported by inside step 32D of the 
2nd plate member 32, if adsorption maintenance of the 2nd plate member 32 is carried out on the 
substrate table PT, since the plate member 30 is supported by the 2nd plate member 32, it does not 
necessarily need to be held at the substrate table PT. Therefore, as shown in the mimetic diagram 
shown in drawing 10 , the space section (sounding) 130 can be formed in the field which coimters 
the plate member 30 among the substrate tables PT, and lightweight-ization of the substrate table PT 
(substrate stage PST) can be attained. 
[0082] 

Moreover, since it is the configuration of conveying Substrate P with the conveyance arm 80 by the 
condition of having held by the plate member 30, Substrate P will be supported by the plate member 
30 in a comparatively large field. Even if it follows, for example. Substrate P is enlarged, bending 
(curvature) of Substrate P can be controlled by conveying in liie condition of having held by the 
plate member 30. 
[0083] 

In addition, since the 2nd plate member 32 is supporting the plate member 30 in the liquid repellance 
of flat side 32A of the 2nd plate member 32 deteriorating and exchanging the 2nd plate member 32, 
you may make it take out together with Substrate P and the plate member 30 after immersion 
exposure termination of Substrate P using the conveyance arm 80. In this case, the rise-and-fall 
member for going up and down the 2nd plate member 32 as well as the rise-and-fall member 74 may 
be prepared. Moreover, you may enable it to take out and carry in separately the plate member 30 
and the 2nd plate member 32, without preparing inside step 32D of the 2nd plate member 32. In this 
case, the conveyance device for taking out and carrying in the 2nd plate member 32 may be 
established further. 
[0084] 
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In addition, the plate member 30 and the timing of exchange of 32 are determined according to liquid 
repellance degradation of the flat sides 30A and 32A as mentioned above. As timing which 
exchanges the plate members 30 and 32, every predetermined substrate processing number of sheets 
and every predetermined time interval can exchange the plate members 30 and 32 at intervals of 
predetermined [ which was defined beforehand ], for example. Or it asks for the relation between the 
dose (irradiation time, illvmiinance) of the exposure hght EL, and the liquid repellance level of the 
plate members 30 and 32 beforehand by an experiment or simulation, and you may make it set up the 
timing which exchanges the plate members 30 and 32 based on the result searched for. Evaluation of 
Uquid repellance degradation can be performed by hanging down the drop which observes the flat 
sides 30A and 32A etc. by the microscope or viewing to an evaluation side, and observing the 
condition of a drop imder viewing or a microscope, or measuring the contact angle of a drop. By 
recording such evaluation on the control unit CONT beforehand by relation with the addition 
exposure of ultraviolet rays, such as exposure light, a control imit CONT can determine lives (stage), 
i.e., swap time, such as the plate members 30 and 32, from the relation. 
[0085] 

Moreover, Aligner EX can calculate the addition exposure of the exposure Hght EL irradiated by the 
plate members 30 and 32 using the integrator sensor (un-illustrating) which can measure the 
reinforcement of the exposure light EL irradiated at the image surface side of projection optics PL. A 
control device CONT is based on the positional information of the substrate stage PST measured 
using a laser interferometer 56, and the information on the strength on the exposure light EL 
measured using an integrator sensor. Since the reinforcement and irradiation time (exposure pulse 
number) of the exposure light EL which were irradiated by the plate member 30 and the plate 
member 32 are measurable, the addition exposure of the exposure hght EL irradiated by the plate 
member 30 and the plate member 32 based on the measurement result can be calculated. In addition, 
the integrator sensor which measures the reinforcement of the exposure light EL is indicated by for 
example, a U.S. Pat. No. 5,728,495 official report and U.S. Pat. No. 5,591,958. 
[0086] 

In this operation gestalt, a control unit CONT judges the plate member 30 and the necessity of 
exchange of 32 based on the contact angle of the hquid in the top faces 30A and 32A of the plate 
members 30 and 32. For example, when the contact angle of a liquid is presumed to have fallen 
below to the predetermined include angle (for example, 100 degrees) based on the time of the plate 
members 30 and 32, the addition exposure of ultraviolet radiation, etc., it is judged that the plate 
members 30 and 32 need to be exchanged. Or when the contact angle of the liquid 1 in the front 
faces 30A and 32A of the plate members 30 and 32 is presumed to have fallen more than the 
predetermined include angle (for example, 10 degrees) from the initial state based on the time of the 
plate members 30 and 32, the addition exposure of ultraviolet radiation, etc., it is judged that the 
plate members 30 and 32 need to be exchanged. 
[0087] 

In addition, liquid repellance degradation of the plate members 30 and 32 etc. may connect a host 
computer and Aligners EX, such as works in which it is not necessary to judge with the control unit 
CONT of Aligner EX for example, and Aligner EX is installed, so that various data can be 
exchanged, and it may judge them with the host computer. 
[0088] 

Moreover, since liquids may fiiUy be able to be collected even if the liquid repellance of the plate 
members 30 and 32 deteriorates when the liquid recovery capacity of the liquid recovery device 20 is 
high, the relation between the liquid recovery capacity of the liquid recovery device 20 and liquid 
repellance degradation (fall of a contact angle) can also be taken into consideration, and exchange 
stages, such as the plate members 30 and 32, can also be determined. 
[0089] 

Moreover, since the rate of liquid repellance degradation and the degree of degradation change with 
elements, such as not only the irradiation time of the exposure light EL but an ingredient which 
brings about liquid repellance, a liquid, exposure wavelength, temperature, etc., they are good to 
prepare evaluation data with those elements. The same is said of the exchange stage of other 
members when the liquid repellance described below was given. 
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[0090] 

In addition, in this operation gestalt, the plate members 30 and 32 may be formed with the ingredient 
which is a liquid repellance ingredient and which has other natural liquid repellance, although 
formed, for example with polytetrafluoroethylene. Moreover, the plate members 30 and 32 are 
formed, for example with a predetermined metal etc., and you may make it coat the liquid repellance 
ingredients (polytetrafluoroethylene etc.) which have liquid repellance on the front face of the metal 
plate member 30. Moreover, all the front faces of the plate members 30 and 32 may be coated, and 
you may make it coat only some fields which need liquid repellance, such as flat side 30A, for 
example as a coating field of a liquid repellance ingredient. 
[0091] 

Of course, the plate member 30 and the 2nd plate member 32 may be formed by the separate 
member, and you may make it coat using a separate liquid repellance ingredient. Moreover, no front 
faces of the plate member 30 and the 2nd plate member 32 need to have liquid repellance on uniform 
level, and may prepare a liquid repellance strong part partially. Moreover, no front faces of the plate 
member 30 and the 2nd plate member 32 need to have the same liquid repellance degradation 
endurance, and you may make it strengthen the degradation endurance of a part with many exposures 
of exposure light rather than other parts. For example, as for the front face of the plate member 30, it 
is more desirable than the front face of the 2nd plate member 32 that degradation endurance is 
strong. 
[0092] 

Although it explained that the plate member 30 took out with Substrate P with this operation gestalt 
when exchanging the plate member 30, of course, it is a pair to the substrate table PT only about the 
plate member 30. 

It carries out and you may make it carry in and take out. 
[0093] 

Moreover, although the plate member 30 can be exchanged using the rise-and-fall member 74 cind 
the conveyance arm 80, the conveyance arm 80 which can convey the rise-and-fall member 74 and 
the plate member 30 is not necessarily required, and an operator may be made to exchange the plate 
member 30 manually. Moreover, although the plate member 30 and the 2nd plate member 32 are 
respectively formed in one, they divide each and may enable it to exchange it partially in an above- 
mentioned operation gestalt. Thereby, liquid repellance degradation becomes possible [ also 
exchcmging only an intense part frequently ]. 
[0094] 

Or the plate member 30 and the plate member 32 are formed as one plate member, and you may 

make it hold on the substrate table PT. 

[0095] 

In addition, with this operation gestalt, although desorption is possible for the substrate holder PH 
and the substrate table PT, the substrate holder PH may be formed by the substrate table PT and one. 
[0096] 

In addition, although the sensitization material 90 is applied with this operation gestalt all over the 
front face PA of Substrate P, the side face PB, and the rear face PC for liquid-repellency treatment, 
you may be the configuration which carries out liquid-repellency treatment of the field PB which 
forms a gap A, i.e., the side face of Substrate P, and the field which forms a gap B, i.e., the field 
which coxmters top-face 33A of the peripheral wall section 33 among the rear faces PC of Substrate 
P. Furthermore, a gap A is fiilly small, and if the liquid repellance (contact angle) of the ingredient 
applied in order to carry out liquid-repellency treatment is fully large, since possibility that a liquid 1 
will flow into the 2nd space 39 through a gap A wdll become still lower, you may be the 
configuration which does not perform liquid-repellency treatment to the rear face PC of the substrate 
P which forms a gap B, but carries out liquid-repellency treatment only of the side face PB of 
Substrate P. Of course, the substrate P with which no liquid-repellency treatment of a front face PA, 
a side face PB, and a rear face PC is performed can also be used. 
[0097] 

In addition, although the height of the peripheral wall section 33 is lower than the height of a 
supporter 34 and the gap B is formed with this operation gestalt between the rear face PC of 
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Substrate P, and top-face 33 A of the peripheral wall section 33, the rear face PC of Substrate P and 

top-face 33A of the peripheral wall section 33 may contact. 

[0098] 

Although the sensitization material 90 which has liquid repellance is applied as liquid-repellency 
treatment of the side face PB of Substrate P, and a rear face PC, you may make it apply to a side face 
PB or a rear face PC the predetermined ingredient which has liquid repellance other than 
sensitization material 90 (water repellence) in this operation gestalt. For example, although the 
protective layer (film which protects the sensitization material 90 from a liquid) called a topcoat 
layer to the upper layer of the sensitization material 90 applied to the front face PA which is an 
exposure side of Substrate P may be applied, the formation ingredient (for example, fluororesin 
ingredient) of this topcoat layer has liquid repellance (water repellence) at about 110 degrees of 
contact angles. Therefore, you may make it apply this topcoat stratification ingredient to the side 
face PB and rear face PC of Substrate P. Of course, you may make it apply the ingredient which has 
liquid repellance other than the sensitization material 90 or the charge of topcoat stratification 
material. 
[0099] 

Moreover, although it is carrying out applying a fluororesin ingredient and an acrylic resin ingredient 
etc. as liquid-repellency treatment of the substrate table PT and the substrate holder PH with this 
operation gestalt, you may make it apply the above-mentioned sensitization material and a topcoat 
stratification ingredient to the substrate table PT and the substrate holder PH, and may make it apply 
to the side face PB and rear face PC of Substrate P conversely the ingredient used for the liquid- 
repellency treatment of the substrate stage PST and the substrate holder PH. 
[0100] 

It is prepared in many cases in order to prevent that the liquid 1 of the immersion field AR 2 
permeates the sensitization material 90, but even if the remains of adhesion of a liquid 1 (the so- 
called watermark) are formed, for example on a topcoat layer, the above-mentioned topcoat layer can 
perform predetermined process processing of a development etc. by removing this topcoat layer after 
immersion exposure, after removing a watermark with a topcoat layer. Here, when the topcoat layer 
is formed for example, from the fluororesin ingredient, it can remove using a fluorine system 
solvent. The equipment (for example, substrate washing station for watermark removal) for 
removing a watermark etc. becomes unnecessary by this, and with the simple configuration that a 
solvent removes a topcoat layer, after removing a watermark, predetermined process processing can 
be performed good. In addition, in an above-mentioned operation gestalt, although the plate 
members 30 and 32 are held by the vacuum adsorption method at the substrate table PT, other chuck 
devices, such as an electromagnetic-chuck device, can also be used for them. 
[0101] 

Next, another operation gestalt of this invention is explained, the sign same about a component the 
same as that of the operation gestalt mentioned above or equivalent is attached, and simple [ in the 
explanation ] in the following explanation, ~ or it omits. 
[0102] 

Drawing 11 is drawing showing the substrate holder PH by which desorption is carried out to the 
substrate table PT (substrate stage PST), and it is the top view which looked at the substrate table PT 
after, as for drawing 1 1 (a), the sectional side elevation was removed and, as for drawing 1 1 (b), the 
substrate holder PH was removed from the upper part. 
[0103] 

As shown in drawing 1 1 , the substrate table PT was formed in the crevice [ which can fit the 
substrate holder PH into the top face (maintenance side over the substrate holder PH) ] 1 57, and 
crevice 157 interior, and is equipped with two or more vacuum adsorption holes 158 which carry out 
adsorption maintenance of the substrate holder PH arranged in the crevice 157, and the passage 159 
which was established in the crevice 157 interior and which is mentioned later. The substrate table 
PT and the substrate holder PH are positioned by fitting the substrate holder PH into a crevice 157. 
The vacuum adsorption hole 158 constitutes a part of chuck device in which the substrate holder PH 
arranged in the crevice 157 is held, and is connected to the non-illustrated vacuirai device. The drive 
of a vacuum device is controlled by the control unit CONT. A control device CONT controls a 
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vacuxim device and performs the adsorption maintenance to the substrate holder PH and maintenance 
discharge of the substrate table FT through the vacuum adsorption hole 158. By carrying out 
maintenance discharge, the substrate holder PH and the substrate table PT become disengageable, 
and the substrate holder PH becomes exchangeable. 
[0104] 

In addition, although it explained that the substrate table PT carried out vacuum adsorption 
maintenance of the substrate holder PH, you may make it other chuck devices, such as an 
electromagnetic-chuck device, hold and maintenance cancel the substrate holder PH here, for 
example. Moreover, although here explained that positioning with the substrate table PT and the 
substrate holder PH was performed using a crevice 157, it is good also as a configuration which 
detects optically the physical relationship of the substrate holder PH and the substrate table PT, for 
example, and positions the substrate holder PH to a position to the substrate table PT based on this 
detection result. 
[0105] 

Moreover, the substrate holder PH has flat side 30A which becomes almost flat-tapped with the 
crevice 150 for arranging Substrate P, and the front face of the substrate P arranged in the crevice 
150. Flat side BOA is annularly prepared in the perimeter of Substrate P. The side-attachment- wall 
section 151 higher than the flat side BOA is formed in the surroundings of flat side BOA. The side- 
attachment-wall section 151 follows the surroimdings of flat side BOA, is formed annularly, and can 
hold a liquid 1 inside the side-attachment-wall section 151 (on Substrate P and flat side BOA). 
[0106] 

The substrate holder PH is formed with the ingredient which has the liquid repellance of 
polytetrafluoroethylene etc. In addition, the substrate holder PH is formed with a predetermined 
metal, and you may make it coat the liquid repellance ingredients (polytetrafluoroethylene etc.) 
which have liquid repellance to flat side BOA among the metal substrate holder PH at least. Of 
course, you may make it coat the surface whole region of the metal substrate holder PH with a liquid 
repellance ingredient. 
[0107] 

The conveyance arm 80 can convey the substrate holder PH removed from the substrate table PT. 
For example, after the conveyance arm 80 takes out the substrate holder PH holding the substrate P 
after exposure processing was carried out from the substrate table PT (substrate stage PST) (unload) 
and exchanges the substrate holder PH for another substrate holder PH, it can carry in the substrate 
holder PH to the substrate table PT (loading). Moreover, in case the conveyance arm 80 carries in the 
substrate holder PH to the substrate table PT, it can also carry in the substrate holder PH and can also 
carry in the substrate holder PH holding the substrate P before exposure processing is carried out. 
[0108] 

Drawing 12 is drawing showing the substrate holder PH, and drawing 12 (a) is a sectional side 

elevation and the top view which looked at drawing 12 (b) from the upper part. 

[0109] 

The substrate holder PH is equipped with the side-attachment-wall section 151 which can hold the 
liquid 1 mentioned above, two or more heights 161 formed in the bottom surface part PHT of a 
crevice 150, and the vacuum adsorption hole 162 formed in the upper limit side of heights 161 in 
drawing 12 . The upper limit side of heights 161 is a flat side, and the substrate holder PH carries out 
adsorption maintenance of the substrate P through the vacuum adsorption hole 162 while supporting 
Substrate P in respect of the upper limit of two or more heights 161. Here, heights 161 are formed in 
each of two or more predetermined locations of the bottom surface part PHT of the crevice 150 of 
the substrate holder PH so that the supported substrate P may not be sagged, supporting Substrate P 
by heights 161 — between Substrate P and the bottom surface parts PHT of the substrate holder PH — 
alienation — the section 164 is formed. In addition, in this operation gestalt, although the plane view 
configuration of the substrate holder PH is an approximate circle configuration, it may be a 
rectangle-like. 
[0110] 

Moreover, when the substrate holder PH is connected with the substrate table PT, the vacuimi 
adsorption hole 162 of the substrate holder PH is connected to the passage 159 (reference, such as 
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drawing 1 1 (b)) established in the top face of the substrate table PT through passage 162 A formed in 
the substrate holder PH. Passage 159 is connected to the vacuum device and a control device CONT 
carries out adsorption maintenance of the substrate P supported by heights 161 by driving a vacuum 
device through passage 162of passage [ of the substrate table PT ] 159, and substrate holder PH A, 
and the vacuum adsorption hole 162. Valve portion 162B which consists of a solenoid valve driven 
under control of a control imit CONT is prepared in each of passage 162 A here, and disconnection / 
lock out actuation of passage 162A can be operated by remote control. When a control device CONT 
drives a vacuum device, it controls valve portion 162B, opens passage 162 A wide, and when it 
suspends a vacuum device, it blockades passage 162 A. Therefore, while stopping the drive of a 
vacuum device after the suction actuation to the substrate P through the vacuiun adsorption hole 162, 
the negative pressure of passage 162 A is maintained by blockading passage 162 A by valve portion 
162B, Therefore, also when the substrate table PT and the substrate holder PH are separated, the 
substrate holder PH can maintain the adsorption maintenance to Substrate P by making passage 
162A into negative pressure. 
[0111] 

Next, actuation of the aligner EX which has the configuration mentioned above is explained, 

referring to the mimetic diagram of drawing 13 . 

[0112] 

As shown in drawing 13 (a), the substrate holder PH holding the substrate P which is an exposure 
processing object is carried in to the substrate table PT together with Substrate P by the conveyance 
arm (transport device) 80. As shown in drawing 13 (b), the substrate holder PH is arranged so that it 
may fit into the crevice 157 established in the substrate table PT, and is held at the chuck device in 
which it has the vacuum adsorption hole 158. And a control device CONT drives a vacuum device 
and carries out vacuum adsorption maintenance of the substrate P through passage 159, passage 
162A, and the vacuum adsorption hole 162 (in addition drawing 13 im-illustrating). At this time, 
valve portion 162B has opened passage 162 A wide. And as shown in drawing 13 (c), a control unit 
CONT performs supply and recovery of a liquid 1 according to the liquid feeder style 10 and the 
liquid recovery device 20, and forms the immersion field AR 2 of a liquid 1 between Substrates P 
and projection optics PL which were held through the substrate holder PH on the substrate table PT. 
And a control imit CONT irradiates the exposure light EL through projection optics PL and a liquid 
1 at Substrate P, and it performs immersion exposure, moving the substrate P held through the 
substrate holder PH to the substrate table PT (substrate stage PST). Since the vacuum adsorption 
hole 162 is closed by the substrate P by which adsorption maintenance was carried out at this time, 
even if a liquid 1 is supplied, it does not infiltrate into the vacuum adsorption hole 162. Moreover, 
the liquid 1 on Substrate P and flat side 30A does not flow into the outside of the substrate holder PH 
by the side-attachment- wall section 151 of the substrate holder PH. 
[0113] 

A control unit CONT collects the liquids 1 which remained on Substrate P and flat side 30A after 
immersion exposure termination of Substrate P using the liquid recovery device 20 etc. 
Subsequently, a control device CONT blockades passage 162 A using valve portion 162B while 
canceling the maintenance to the substrate holder PH by the chuck device containing the vacuimi 
adsorption hole 158. And as shown in drawing 13 (d), a control unit CONT takes out the substrate 
holder PH in the condition of having held the substrate P which finished exposure processing, 
together with Substrate P fi-om the substrate table PT by the conveyance arm 80 (unload). Since it is 
blockaded by valve portion 162B and passage 162 A which connects Substrate P to the vacuimi 
adsorption hole 162 which carried out adsorption maintenance is having the negative pressure 
condition maintained as explained with reference to drawing 12 in case the substrate holder PH and 
the substrate table PT are separated, the adsorption maintenance to the substrate P by the upper limit 
side of heights 161 is maintained. Moreover, in case Substrate P is conveyed with the substrate 
holder PH, even if the liquid 1 remains on Substrate P and flat side 3 OA, the liquid 1 which remained 
will not flow out through passage 162 A. Moreover, since the liquid 1 which remained is held to the 
side-attachment-wall section 151 interior, it flows into the outside of the substrate holder PH, and 
does not disperse in a conveyance path. 
[0114] 
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The taken-out substrate holder PH is exchanged for the new substrate holder PH. And a control unit 
CONT carries in to the substrate table PT (substrate stage PST) the new substrate holder PH holding 
the substrate P which is an exposure processing object using the conveyance arm 80 (refer to 
drawing 13 ). 
[0115] 

Thus, also in this operation gestalt, since he is trying to exchange the substrate holder PH, a front 

face can hold Substrate P with the liquid repellance substrate holder PH. 

[0116] 

By the way, although it explained that the member (the plate member 30, the 2nd plate member 32, 
the substrate holder PH) which has flat side 30A aroimd Substrate P was exchanged in the above- 
mentioned operation gestalt according to the liquid repellance degradation Also as for members 
other than plate member 30 (substrate holder PH) prepared on the substrate table PT, it is desirable 
for the front face to be liquid repellance, and they are good to make it exchangeable according to the 
liquid repellance degradation. As for the front face of the member in contact with especially the 
liquid 1 , it is desirable that it is liquid repellance, and it is good to make it exchangeable according to 
the liquid repellance degradation. Specifically, the configuration member of the criteria member 300 
used for a front face for an immersion field, forming in it and the configuration member of a photo 
sensor 400,500 are also exchangeable. 
[0117] 

Drawing 14 is the sectional view showing the criteria member 300 prepared on the substrate table 
PT. The criteria member 300 is equipped with the optical member 301 which consists of glass (clear 
SERAMU), and the reference marks MFM and PFM formed in top-face 301 A of the optical member 
301 in drawing 14 . The criteria member 300 is attached on the substrate table PT, as mentioned 
above, has been arranged opening 32K prepared in the 2nd plate member 32, and has exposed top- 
face 301 A. And the desorption of the criteria member 300 (optical member 301) has become 
possible to the substrate table PT, and it is exchangeable. In case the predetermined location of the 
substrate table PT is re-equipped with the criteria member 300, in order to position the criteria 
member 300 to the substrate table PT, the irregularity or the male-and- female member which fits in 
mutually can be prepared in the criteria member 300 and the substrate table PT. Or you may also 
embed a magnet and the ingredient attracted by it on the criteria member 300 and the substrate table 
PT so that the criteria member 300 can position to the substrate table PT magnetically. Or a criteria 
member may enable it to position on the substrate table PT by vacuum adsorption power. In addition, 
a quartz may be used as an optical member 301 . 
[0118] 

The gap K of about 0.3mm is formed between the criteria member 300 and opening 32K. Top-face 
301A of the optical member 301 (criteria member 300) is a flat side mostly, and is prepared in the 
almost same height (flat-tapped) as surface 30A of a substrate P front face and the plate member 30, 
and surface 32A of the 2nd plate member 32. 
[0119] 

Among the 2nd plate members 32, the thinning of the about 300 criteria member is carried out, and 
among the thin-walled part 32S by which thinning was carried out, the edge by the side of the 
criteria member 300 is bent caudad, and forms bending section 32T. Moreover, the wall 310 which 
projects up is formed on the substrate table PT. A wall 310 is formed outside bending section 32T to 
the criteria member 300, and it is continuously formed so that the criteria member 300 (bending 
section 32T) may be surrounded. And lateral-surface 32Ta of bending section 32T and medial- 
surface 310A of a wall 310 countered, and medial-surface 32Tb and side-face 301B of the optical 
member 301 (criteria member 300) which are bending section 32T have coimtered. Each of medial- 
surface 310A of side-face 301B of the optical member 301, medial-surface 32Tb of bending section 
32T and lateral-surface 32Ta, and a wall 310 and upper limit side 31 OB is a flat side. Moreover, it is 
slightly separated from thin-walled part 32S and the wall 310 containing bending section 32T of the 
2nd plate member 32, and the predetermined gap (clearance) is formed in the meantime. 
[0120] 

Among top-face 301 A of the optical member 301, and side-face 301B, liquid-repellency treatment of 
bending section 32T, medial-surface 31 OA of the field which counters, and a wall 310, and the upper 
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limit side 31 OB is carried out, and they have liquid repellance. [ at least ] As liquid-repellency 
treatment, as mentioned above, they are a fluororesin ingredient and acrylic resin material. 
It can carry out by canying out applying liquid repellance ingredients, such as a charge, etc. 
[0121] 

Moreover, the liquids 1 which flowed into the space 370 between bending section 32T (wall 310) of 
the 2nd plate member 32 and the criteria member 301 are collected by the stripping section 380. The 
stripping section 380 is equipped with the vacuum system 383, the vapor-liquid-separation machine 
381 containing the tank which can hold a liquid 1, and the passage 382 that is established in the 
interior of substrate table PT, and connects space 370 and the vapor-liquid-separation machine 381 
in this operation gestalt. Liquid-repellency treatment is performed also to the internal surface of 
passage 382. 
[0122] 

Although it is in the condition which formed the immersion field AR 2 of a liquid 1, for example on 
the top-face 301 A and the configuration to which criteria mark-detection actuation is carried out can 
consider, since top-face 301 A is liquid repellance, the liquids 1 of the immersion field AR 2 on top- 
face 301 A can collect good after the completion of criteria mark-detection actuation, and it can 
prevent un-arranging [ for which a liquid 1 remains ] in the criteria member 300 mentioned above. 
Moreover, since medial-surface 32Tb of bending section 32T which counter the side- face 301B is 
also liquid repellance while side-face 301B of the optical member 301 is liquid repellance, the liquid 
1 has stopped being able to infiltrate into a gap K easily. Therefore, it can prevent un-arranging [ for 
which a liquid 1 infiltrates into space 370 ]. Moreover, even if a liquid 1 infiltrates into space 370, a 
stripping section 380 can recover a liquid 1 good, fiirthermore, the liquid 1 which infiltrated into 
space 370 since the 2nd plate section 32 (bending section 32T) which counters the wall 310 was also 
liquid repellance while medial-surface 31 OA of a wall 310 and upper limit side 31 OB are liquid 
repellance even if a liquid 1 infiltrates into space 370 ~ a wall 310 — exceeding ~ the interior of 
substrate table PT — permeating ~ rusting — etc. ~ it can prevent xm-arranging [ to produce ]. Thus, a 
wall 310 has a function as a liquid diffiision prevention wall which prevents diffiision of a liquid 1 . 
Moreover, in cross sectional view, the comer of a street section is formed in the clearance between 
the 2nd plate member 32 and a wall 310 of bending section 32T, and since the comer of a street 
section fiinctions as the seal section, permeation of the liquid 1 inside substrate table PT can be 
prevented certainly. 
[0123] 

And what is necessary is just to exchange it for the new (for it to have sufficient liquid repellance) 
criteria member 300 as well as the plate member 30, when the liquid repellance deteriorates since the 
criteria member 300 (optical member 301) is exchangeable. 
[0124] 

In addition, in order to make it use other reference marks and to reduce a liquid repellance 
degradation rate if two or more same reference marks are formed on the criteria member 300 and the 
liquid repellance of the fi-ont face of a mark part deteriorates since measurement light is locally 
irradiated by the mark part when using the criteria member 300, you may make it use those marks by 
tums for every measurement. It becomes possible to lessen the exchange fi-equency of the criteria 
member 300 by this. Since liquid repellance degradation is early, this of the part containing reference 
mark MFM for which the same measurement light as exposure wavelength is used is especially 
effective. 
[0125] 

Drawing 15 is the sectional view showing the illuminance nonuniformity sensor 400 formed on the 
substrate table PT. The illxmiinance nonuniformity sensor 400 is equipped with the superior lamella 
401 which consists of quartz glass etc., and the optical element 402 which consists of quartz glass 
prepared in the bottom of a superior lamella 401 in drawing 15 . In this operation gestalt, the superior 
lamella 401 and the optical element 402 are formed by one. In the following explanation, a superior 
lamella 401 and an optical element 402 are doubled, and "the optical member 404" is called suitably. 
Moreover, the superior lamella 401 and the optical element 402 are supported on the substrate table 
PT through the supporter 403. The supporter 403 has the continuous wall surrounding the optical 
member 404. As mentioned above, the illuminance nonuniformity sensor 400 has been arranged at 
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opening 32L prepared in the 2nd plate member 32, and has exposed top-face 401 A. And the 
desorption of the optical member 404 containing a superior lamella 401 and an optical element 402 
has become possible to the substrate table PT, and it is exchangeable. In case the predetermined 
location of the substrate table PT is re-equipped with the optical member 404, in order to position the 
optical member 404 to the substrate table PT, the irregularity or the male-and-female member which 
fits in mutually can be prepared in the optical member 404 and the substrate table PT. Or you may 
also embed a magnet and the ingredient attracted by it on the optical member 404 and the substrate 
table PT so that the optical member 404 can position to the substrate table PT magnetically. Or a 
criteria member may enable it to position on the substrate table PT by vacuum adsorption power. 
[0126] 

The pinhole section 470 which can pass light is formed on the superior lamella 401 . Moreover, the 
thin film 460 with which parts other than pinhole section 470 contain protection-fi-om-light nature 
ingredients, such as chromium, is formed among on a superior lamella 401. In this operation gestalt, 
the optical member which consists of qusirtz glass is prepared also in the pinhole section 470 interior, 
a thin film 460 and the pinhole section 470 have become flat-tapped by this, and top-face 401 A 
becomes a flat side. 
[0127] 

The photosensor 450 which receives the light which passed the pinhole section 470 under the optical 
member 404 is arranged. The photosensor 450 is attached on the substrate table PT. A photosensor 
450 outputs a light-receiving signal to a control unit CONT, Here, the space 405 surrounded by the 
supporter 403, and the substrate table PT and the optical member 404 is an abbreviation closed 
space, and a liquid 1 does not infiltrate into space 405. In addition, optical system (optical element) 
may be arranged between the optical member 404 and a photosensor 450. 
[0128] 

The gap L of about 0.3mm is formed between the illuminance nonuniformity sensors 400 and 
opening 32L containing the optical member 404 and a supporter 403. Top-face 401 A of the 
illuminance nonuniformity sensor 400 is a flat side mostly, and is prepared in the almost same height 
(flat-tapped) as surface 30A of a substrate P fi-ont face and the plate member 30, and surface 32A of 
the 2nd plate member 32. 
[0129] 

Among the 2nd plate members 32, the thinning of the about 400 illuminance nonuniformity sensor is 
carried out, and among the thin-walled part 32S by which thiiming was carried out, the edge by the 
side of the illuminance nonuniformity sensor 400 is bent caudad, and forms bending section 32T. 
Moreover, the wall 310 which projects up is formed on the substrate table PT. A wall 310 is formed 
outside bending section 32T to the illuminance nonuniformity sensor 400, and it is continuously 
formed so that the illuminance nonuniformity sensor 400 (bending section 32T) may be surrounded. 
And lateral-surface 32Ta of bending section 32T and medial-surface 31 OA of a wall 310 countered, 
and side-face 401 B of the optical member 404 of medial-surface 32Tb which is bending section 32T, 
and the illuminance nonuniformity sensor 400, and a supporter 403 has countered. Each of medial- 
surface 31 OA of side-face 40 IB, medial-surface 32Tb of bending section 32T and lateral-surface 
32Ta, and a wall 310 and upper limit side 31 OB is a flat side. Moreover, it is slightly separated fi^om 
thin-walled part 32S and the wall 310 containing bending section 32T of the 2nd plate member 32, 
and the predetermined gap (clearance) is formed in the meantime. 
[0130] 

Among top-face 401 A of the illuminance nonuniformity sensor 400, and side-face 401B, liquid- 
repellency treatment of bending section 32T, medial-surface 31 OA of the field which counters, and a 
wall 310, and the upper limit side 31 OB is carried out, and they have liquid repellance. [ at least ] As 
liquid-repellency treatment, as mentioned above, it can carry out by c£irrying out applying liquid 
repellance ingredients, such as a fluororesin ingredient and an acrylic resin ingredient, etc. 
[0131] 

Moreover, the liquids 1 which flowed into the space 470 between bending section 32T (flank 310) 
and the illuminance nonuniformity sensors 400 of the 2nd plate member 32 are collected by the 
stripping section 480. The stripping section 480 is equipped with the vacuum system 483, tiie vapor- 
liquid-separation machine 481 containing the tank which can hold a liquid 1, and the passage 482 
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that is established in the interior of substrate table PT, and connects space 470 and the vapor-hquid- 
separation machine 481 in this operation gestalt. Liquid-repellency treatment is performed also to the 
internal surface of passage 482. 
[0132] 

In the illuminance nonuniformity sensor 400 mentioned above, it is in the condition which formed 
the immersion field AR 2 of a hquid 1, for example on the top-face 401 A, and the pinhole section 
470 is moved one by one in two or more locations in the exposure field (projection field) where the 
exposure light EL is irradiated. Since top-face 401 A is liquid repellance, the liquids 1 of the 
immersion field AR 2 on top-face 401 A can be collected good after the completion of illimiinance 
nonuniformity measurement, and it can prevent un-arranging [ for which a liquid 1 remains ]. 
Moreover, since medial-surface 32Tb of bending section 32T which both counter the side-face 401B 
whose side-face 40 IB of the illuminance nommiformity sensor 400 (the optical member 404, 
supporter 403) is liquid repellance is also liquid repellance, the liquid 1 has stopped being able to 
infiltrate into a gap L easily. Therefore, it can prevent xm-arranging [ for which a liquid 1 infiltrates 
into space 470 ]. Moreover, even if a liquid 1 infiltrates into space 470, a stripping section 480 can 
recover a liquid 1 good, fiirthermore, the liquid 1 which infiltrated into space 470 since the 2nd plate 
section 32 (bending section 32T) which counters the wall 310 was also liquid repellance while 
medial-surface 31 OA of a wall 310 and upper limit side 31 OB are liquid repellance even if a liquid 1 
infiltrates into space 470 — a wall 310 ~ exceeding ~ the interior of substrate table PT ~ permeating 
- rusting — etc. ~ it can prevent un-arranging [ to produce ]. Moreover, in cross sectional view, the 
comer of a street section is formed in the clearance between the 2nd plate member 32 and a wall 310 
of bending section 32T, and since the comer of a street section functions as the seal section, 
permeation of the liquid 1 inside substrate table PT can be prevented certainly. 
[0133] 

And what is necessary is just to exchange it for the new (for it to have sufficient liquid repellance) 
optical member 404 as well as the plate member 30, when the liquid repellance deteriorates since the 
optical member 404 is exchangeable. 
[0134] 

in addition , although the detailed explanation be omit since the space image measurement sensor 
500 have a configuration almost equivalent to the illimiinance nonuniformity sensor 400 , it have the 
optical member which the space image measurement sensor 500 also become from the superior 
lamella and the optical element which be supported through the supporter on the substrate table PT , 
and the thin film which consist of a wrap protection fi-om light nature ingredient the slit section 570 
which can pass light , and except the slit section be prepare in top face 501 A . And the photosensor 
which receives the light which passed the slit section 570 is formed in the bottom of an optical 
member. The optical member which has the slit section 570 is exchangeable according to the liquid 
repellance degradation. 
[0135] 

In addition, in the operation gestalt explained with reference to above-mentioned drawing 14 and 
drawing 15 , although permeation of a liquid 1 is prevented by giving liquid repellance to the 
member front face which forms gaps K and L, permeation of the liquid 1 to the gap can be prevented 
by giving hquid repellance as well as the gap which exists in a measurement member or the top face 
of not only the surrounding gap of a sensor but the substrate table PT. Moreover, the seal member 
formed in gaps K and L firom resin etc. is arranged, and it may be made to prevent permeation of a 
liquid 1, and gaps K and L are filled up with liquids (for example, vacuum grease, a magnetic fluid, 
etc.), liquid sealing machine ability is given, and you may make it prevent permeation of a liquid 1 . 
In this case, as for the liquid for seals, what is hard to begin to melt into a liquid 1 is desirable. Of 
course, it cannot be overemphasized that these liquid permeation preventive measures may be used 
together. 
[0136] 

Moreover, it is necessary to make into liquid repellance no fi-ont face (liquid contact surface) of the 
measurement members (the optical member 301 of the criteria member 300, the superior lamella 401 
of a photo sensor 400, superior lamella 501 of a photo sensor 500, etc.) carried in the substrate stage 
PST (substrate table PT), and hquid repellance may be given only to those parts. 
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[0137] 

Moreover, when exchanging one certain member, you may make it also exchange the near member 
of an exchange stage for coincidence in an above-mentioned operation gestalt, although it is to 
exchange when the liquid repellance on the front face of a member deteriorates. 
[0138] 

Moreover, in order to ensure recovery of a liquid(water), as for front faces, such as a front face of the 
front face 30 of the substrate table PT, i.e., a plate member, and the 2nd plate member 32, and the 
criteria member 300, it is desirable extent with the larger contact angle over a liquid(water) than 80 
degrees and to make it desirably 100 degrees or more (for the contact angle over the liquid( water) of 
above-mentioned polytetrafluoroethylene to be about 110 degrees). 
[0139] 

Moreover, it is desirable for the sensitization material (resist for ArF exposure light) applied to the 
substrate P front face to also use the thing of extent with the larger contact angle over a liquid(water) 
than 80 degrees. Of course, when using KrF excimer laser light as an exposure light, it is desirable to 
use what has a larger contact angle over a liquid as a resist for KrF exposure light than 80 degrees. 
[0140] 

Although the substrate stage equipped with a substrate table and measurement implements, such as 
the criteria member 300, the illuminance nommiformity sensor 400, and the space image 
measurement sensor 500, was illustrated by both the above-mentioned examples, the stage where a 
substrate is held and exposure is performed, and the stage for measurement can apply this invention 
also to a separate aligner. That is, this invention holds processed substrates, such as a wafer, and also 
has the intention of the aligner equipped with the movable exposvire stage and the measurement stage 
equipped with measurement members, such as various kinds of criteria members and a measurement 
sensor. In this case, some of criteria members arranged in the above-mentioned operation gestalt on 
the substrate stage PST and various measurement sensors [ at least ] can be arranged on a 
measurement stage. The aligner equipped with the exposure stage and the measurement stage is 
indicated by JP,1 1-135400,A. 
[0141] 

Moreover, this invention is applicable also to the aligner of the twin stage mold which carried two 
substrate stages (substrate table) holding the substrate P which is indicated by JP,10-163099,A, 
JP,10-214783,A, the ** table No. 505958 [ 2000 to ] official report, etc. 
[0142] 

Drawing 16 is the outline block diagram of the twin stage mold aligner conceming this invention. 
The twin stage mold aligner is respectively equipped with the independently movable 1 st and 2nd 
substrate stages PSTl and PST2 for the common base 54 top. The 1st and 2nd substrate stages PSTl 
and PST2 are substrate stages equipped with the structure and the function in which it has explained 
with the relation of drawing 1 -15, it has the 1st and 2nd substrate tables PTl and PT2, respectively, 
and the plate member 30 and the 2nd plate member 32 are formed exchangeable on the 1 st and 2nd 
substrate tables PT [ PTl and ] 2, respectively. Moreover, the twin stage mold aligner has the 
exposure station ST 1 and measurement / exchange station ST 2, projection optics PL is formed in 
the exposure station ST 1, and the substrate alignment system, the focal leveling detection system, 
etc. are carried in measurement / exchange station ST 2 ( drawing 16 un-illustrating). And at the 
exposure station ST 1, while inmiersion exposure processing is performed to the substrate P held on 
the 1st substrate table PT 1, at measurement / exchange station ST 2, the load imload of the substrate 
P is carried out to the 2nd substrate stage PST 2 (the 2nd substrate table PT 2) together vsdth the plate 
member 30, Moreover, after measurement actuation (focal detection actuation, alignment actuation) 
to the substrate P on the 2nd substrate stage PST 2 is performed and the measurement actuation is 
completed in parallel to the immersion exposure in the exposure station ST 1, the 2nd substrate stage 
PST 2 moves to the exposure station ST 2, and immersion exposure processing is performed to the 
substrate P on the 2nd substrate stage PST at measurement / exchange station ST 2. 
[0143] 

Thus, in the case of a twin stage mold aligner, since substrate exchange, and not only measurement 
processing but exchange of the plate member 30 can be performed during immersion exposure 
processing on the stage of another side, the throughput of exposure processing can be improved on 
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one stage. 
[0144] 

In adcUtion, in each above-mentioned operation gestalt, although it explained that the plate member 
30 etc. was exchanged according to the liquid repellance, when it is damaged, for example by a 
certain cause or pollutes, it cannot be overemphasized that it is exchangeable according to another 
reasons other than liquid repellance degradation. For example, since the front face may deteriorate, 
the matter may be eluted and a liquid 1 may be polluted when the plate member 30 etc. touches the 
Uquid 1 for a long time, surface degradation of the plate member 30 accompanied by matter elution 
etc. may also be taken into consideration, and an exchange stage may be decided. 
[0145] 

In addition, the "contact angle" indicated by the above-mentioned operation gestalt includes not only 

a static contact angle but a dynamic contact angle. 

[0146] 

As mentioned above, the liquid 1 in this operation gestalt is constituted by pure water. Pure water 
has an advantage wittiout the bad influence to a photoresist, an optical element (lens), etc. on 
Substrate P while being able to come to hand in large quantities easily by a semi-conductor plant etc. 
Moreover, since the content of an impurity is very low, pure water can also expect the operation 
which washes the front face of Substrate P, and the front face of an optical element established in the 
apical surface of projection optics PL, while not having a bad influence to an environment. In 
addition, when the purity of the pure water supplied from works etc. is low, you may make it an 
aligner have an ultrapure water manufacture machine. 
[0147] 

And when the refractive index n of the pure water(water) to the exposure light EL whose wavelength 
is about 193nm is called about 1.44 and ArF excimer laser light (wavelength of 193nm) is used as 
the light source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., 
about 134nm, and high resolution is obtained. Furthermore, when what is necessary is just to be able 
to secure the depth of focus comparable as the case where it is used in air since the depth of focus is 
expanded [ be / it / under / air / comparing ] to about n times, i.e., about 1 .44 times, it can make the 
numerical aperture of projection optics PL increase more, and its resolution improves also at this 
point. 
[0148] 

In addition, as mentioned above, when an immersion method is used, the numerical aperture NA of 
projection optics may be set to 0.9-1 .3. Thus, since the image formation engine performance may get 
worse according to the polarization effectiveness with the random polarization light used as an 
exposure light from the former when the numerical aperture NA of projection optics becomes large, 
it is desirable to use polarization lighting. In that case, it is good to perform linearly polarized light 
lighting set by the longitudinal direction of Rhine [ of a mask (reticle) ] and the Rhine pattern of - 
tooth-space pattem, and for many diffracted lights of S polarization component (TE polarization 
component), i.e., the polarization direction component in alignment with the longitudinal direction of 
the Rhine pattem, to be made to be injected from the pattem of a mask (reticle). When between 
projection optics PL and the resists applied to the substrate P front face is filled with the liquid. Since 
the permeability on the front face of a resist of the diffracted light of S polarization component (TE 
polarization component) which contributes to improvement in contrast becomes high compared with 
the case where between projection optics PL and the resists applied to the substrate P front face is 
filled with air (gas). Even when the numerical aperture NA of projection optics exceeds 1,0, the high 
image formation engine performance can be obtained. Moreover, it is still more effective if the 
oblique incidence illumination (especially die ball illimiination) doubled with the longitudinal 
direction of the Rhine pattem which is indicated by a phase shift mask and JP,6-188169,A is 
combined suitably. 
[0149] 

Moreover, make ArF excimer laser into exposure light, for example, and the projection optics PL of 
about 1/4 contraction scale factor is used. In the case so that detailed Rhine - and - tooth-space 
pattem (for example, about 25-50nm Rhine - and - tooth space) may be exposed on Substrate P 
Depending on the structure (for example, whenever [ of a pattem / detailed ], and thickness of 
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chromivim) of Mask M Since many diffracted lights of S polarization component (TE polarization 
component) come to be injected from Mask M from the diffracted light of? polarization component 
(TM polarization component) to which Mask M acts on as a polarizing plate according to the Wave 
guide effectiveness, and contrast is reduced Although it is desirable to use above-mentioned linearly 
polarized Hght lighting, even if it illuminates Mask M with random polarization light, the nimierical 
aperture NA of projection optics PL can obtain high definition ability like 0.9-1.3, even when large, 
moreover, the pole on Mask M, although P polarization component (TM polarization component) 
may become larger than S polarization component (TE polarization component) according to the 
Wire Grid effectiveness when exposing detailed Rhine - and - tooth-space pattem on Substrate P For 
example, make ArF excimer laser into exposure light, and the projection optics PL of about 1/4 
contraction scale factor is used. In exposing larger Rhine - than 25nm and - tooth-space pattem on 
Substrate P Since more diffracted lights of S polarization component (TE polarization component) 
than the diffracted light of P polarization component (TM polarization component) are injected from 
Mask M, the numerical aperture NA of projection optics PL can obtain high definition ability like 
0.9- L3, even when large. 
[0150] 

Furthermore, the combination of the polarization illumination and oblique incidence illumination 
which carry out the linearly polarized light is also effective for the direction of a tangent (periphery) 
of the circle centering on an optical axis as indicated by not only the linearly polarized light lighting 
(S polarization lighting) set by the longitudinal direction of the Rhine pattem of a mask (reticle) but 
JP,6-53120,A. When the Rhine pattem prolonged not only in the Rhine pattem with which the 
pattem of a mask (reticle) is especially prolonged in a predetermined one direction but in the 
direction in which plurality differs is intermingled, even when the numerical aperture NA of 
projection optics is large, the high image formation engine performance can be obtained by using 
together the polarization illumination and zona-orbicularis illumination which carry out the linearly 
polarized light to the tangential direction of the circle centering on an optical axis, as similarly 
indicated by JP,6-53 120,A. 
[0151] 

With this operation gestalt, the optical element 2 is attached at the tip of projection optics PL, and 
this lens can perform the optical property of projection optics PL, for example, adjustment of 
aberration (spherical aberration, comatic aberration, etc.). In addition, as an optical element attached 
at the tip of projection optics PL, you may be the optical plate used for adjustment of the optical 
property of projection optics PL. Or you may be the plane-parallel plate which can penetrate the 
exposure light EL. 
[0152] 

In addition, when the pressure between the optical elements at the tip of projection optics PL and 
Substrates P which are produced by the flow of a liquid 1 is large, the optical element may not be 
made exchangeable, but you may fix strongly so that an optical element may not move with the 
pressure. 
[0153] 

In addition, with this operation gestalt, although it is the configuration currently filled with the liquid 
1 between projection optics PL and a substrate P fi-ont face, it may be the configuration of filling a 
liquid 1 where the cover glass which consists of a plane-parallel plate is attached in the front face of 
Substrate P, for example. 
[0154] 

Moreover, although it has composition which the aligner which applied the above-mentioned 
immersion method fills the optical-path space by the side of injection of the termination optical 
element 2 of projection optics PL with a liquid (pure water), and exposes Substrate P, you may make 
it also fill the optical-path space by the side of the incidence of the termination optical element 2 of 
projection optics PL with a liquid (pure water) as indicated by the intemational pubhc presentation 
2004th /No. 019128. 
[0155] 

In addition, although the liquid 1 of this operation gestalt is water, since this F2 laser beam does not 
penetrate water when the light source of for example, the exposure light EL which may be liquids 
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other than water is F2 laser, you may be fluorine system fluids which can penetrate F2 laser beam as 
a liquid 1, such as fault polyether [ for example, ] fluoride (PFPE) and fluorine system oil. In this 
case, into the part in contact with a liquid 1 , it lyophilic— ization-processes by forming a thin film by 
the matter of the polar small molecular structure containing a fluorine. Moreover, if it considers as a 
liquid 1, there is permeability over the exposure light EL, a refractive index is higji as much as 
possible, and it is also possible to use a stable thing (for example, cedar oil) to the photoresist applied 
to projection optics PL and a substrate P front face. Also in this case, surface treatment is performed 
according to the polarity of the liquid 1 to be used. 
[0156] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor 
wafer for semiconductor device manufacture but the glass substrate for display devices, the mask 
used with the ceramic wafer for the thin film magnetic heads or an aligner or the original edition 
(synthetic quartz, silicon wafer) of a reticle, etc. is applied. 
[0157] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still 
Mask M and Substrate P other than the scanning aligner (scanning stepper) of step - which carries 
out the synchronized drive of Mask M and the substrate P, and carries out scan exposure of the 
pattern of Mask M as an aligner EX, and - scanning method, and carries out step migration of the 
substrate P one by one. Moreover, this invention can apply at least two pattems also to the aligner of 
step - imprinted in piles partially and - SUTITCHI method on Substrate P. 
[0158] 

Moreover, in an above-mentioned operation gestalt, although the aligner which fills a liquid locally 
between projection optics PL and Substrate P is adopted, this invention is applicable also to the 
immersion aligner which **** the whole front face of the substrate for [ which is indicated by JP,6- 
124873,A and JP,10-303114,A ] exposure, and exposes a substrate. 
[0159] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture 
which exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for 
manufacturing an aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask 
for the object for liquid crystal display component manufacture, or display manufacture, etc. widely. 
[0160] 

When using a linear motor (USP5,623,853 or USP5,528,118 reference) for the substrate stage PST 
and a mask stage MST, whichever of the magnetic levitation mold using the air surfacing mold and 
the Lorentz force, or the reactance force which air bearing was used may be used. Moreover, the type 
which moves along with a guide is sufficient as each stages PST and MST, and they may be guide 
loess types which do not prepare a guide. 
[0161] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and 
the armature unit which has arranged the coil to two dimensions are made to counter as a drive of 
each stages PST and MST, and drives each stages PST and MST according to electromagnetic force 
may be used. In this case, what is necessary is to connect either of a magnet unit and an £irmature 
unit to Stages PST and MST, and just to establish another side of a magnet unit and an armature unit 
in the migration side side of Stages PST and MST. 
[0162] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to 
the floor (earth) using a frame member as indicated by JP,8-166475,A (USP5,528,1 18), so that it 
may not get across to projection optics PL. 
[0163] 

The reaction force generated by migration of a mask stage MST may be mechanically missed to flie 
floor (earth) using a frame member as indicated by JP,8-330224,A (US S/N 08/416,558), so that it 
may not get across to projection optics PL. 
[0164] 

as mentioned above, the aligner EX of this application operation gestalt ~ this application ~ it is 
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manufactured by assembling the various subsystems containing each component mentioned to the 
claim so that a predetemiined mechanical precision, electric precision, and optical precision may be 
maintained. In order to secure these various precision, before and after this assembly, adjustment for 
attaining electric precision is performed about the adjustment for attaining mechanical precision 
about the adjustment for attaining optical precision about various optical system, and various 
mechanical systems, and various electric systems. Like the assembler from various subsystems to an 
aligner, the mechanical connections between [ various ] subsystems, wiring connection of an 
electrical circuit, piping connection of an atmospheric-pressure circuit, etc. are included. It cannot be 
overemphasized that it is in the front like the assembler from these various subsystems to an aligner 
like the assembler of each subsystem each. If it ends like the assembler to the aligner of various 
subsystems, comprehensive adjustment will be performed and the various precision as the whole 
aligner will be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the 
clean room where temperature, an air cleanliness class, etc. were managed. 
[0165] 

As micro devices, such as a semiconductor device, are shown in drawing 17 With the aligner EX of 
step 201 which performs the function and engine-performance design of a micro device, step 202 
which manufactures the mask (reticle) based on this design step, step 203 which manufactures the 
substrate which is the base material of a device, and the operation gestalt mentioned above It is 
manufactured through the exposure processing step 204 which exposes the pattern of a mask to a 
substrate, the device assembly step (a dicing process, a bonding process, and a package process are 
included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0166] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this 
invention. 

[Drawing 2] It is the outline top view showing a liquid feeder style and a liquid recovery device. 
[Drawing 3] It is the top view of a substrate table. 

[Drawing 4] It is the top view of the substrate table in the condition of having held the substrate. 
[Drawing 5] It is the sectional view of a substrate table. 

[Drawing 6] It is the mimetic diagram showing that desorption is possible for each part material to a 
substrate table. 

[Drawing 7] It is the mimetic diagram showing an example of actuation of the aligner of this 
invention. 

[Drawing 8] It is the mimetic diagram showing an example of actuation of the aligner of this 
invention. 

[Drawing 9] It is the top view showing the substrate attachment component currently conveyed by 
the transport device. 

[Drawing 10] It is the sectional view showing another example of a substrate table. 

[Drawing 11] It is the outline block diagram showing another operation gestalt of the aligner of this 

invention. 

[Drawing 12] It is drawing showing another example of a substrate attachment component. 
[Drawing 13] It is the mimetic diagram showing another example of actuation of the aligner of this 
invention. 

[Drawin g 14] It is the outline block diagram showing another operation gestalt of the aligner of this 
invention. 

[Drawing 15] It is the outline block diagram showing another operation gestalt of the aligner of this 
invention. 

[Drawdng 16] It is the outline block diagram showing another operation gestalt of the aUgner of this 
invention. 

[Drawing 17] It is the flow chart Fig. showing an example of the production process of a 
semiconductor device. 

[Drawing 18] It is a mimetic diagram for explaining the conventional technical problem. 

[Description of Notations] 

[0167] 
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1 [ - Plate member, ] ~ A liquid, 10 - A liquid feeder style, 20 - A liquid recovery device, 30 
30A [ - A projection field, AR2 / - An immersion field, EL / - Exposure light, EX / ~ An aligner, 
P / - A substrate, PL / - Projection optics, PST / - A substrate stage, PT / - Substrate table ] ~ A 
flat side (flat part), 72 - An adsorption hole (desorption device), 74 — A rise-and-fall member 
(desorption device), ARl 
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[Brief Description of the Drawings] 
[0166] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this 
invention. 

[Drawing 2] It is the outline top view showing a liquid feeder style and a liquid recovery device. 
[Drawing 3] It is the top view of a substrate table. 

[Drawing 4] It is the top view of the substrate table in the condition of having held the substrate. 
[Drawing 5] It is the sectional view of a substrate table. 

[Drawing 6] It is the mimetic diagram showing that desorption is possible for each part material to a 
substrate table. 

[Drawing 7] It is the mimetic diagram showing an example of actuation of the aligner of this 
invention. 

[Drawing 8] It is the mimetic diagram showing an example of actuation of the aligner of this 
invention. 

[Drawing 9] It is the top view showing the substrate attachment component currently conveyed by 
the transport device. 

[Drawing 10] It is the sectional view showing another example of a substrate table. 

[Drawing 11] It is the outline block diagram showing another operation gestalt of the aligner of this 

invention. 

[Drawing 12] It is drawing showing another example of a substrate attachment component. 
[Drawing 13] It is the mimetic diagram showing another example of actuation of the aligner of this 
invention. 

[Drawing 14] It is the outline block diagram showing another operation gestalt of the aligner of this 
invention. 

[Drawing 15] It is the outline block diagram showing another operation gestalt of the aligner of this 
invention. 

[Drawing 16] It is the outline block diagram showing another operation gestalt of the aligner of this 
invention. 

[Drawing 17] It is the flow chart Fig. showing an example of the production process of a 
semiconductor device. 

[Drawing 18] It is a mimetic diagram for explaining the conventional technical problem. 
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•r^«^isi2A<£/rLTSgg^n, z:(Dm2mi^mmsii2f)^^mm^nrzmi^i^m 

«P±»C#^^^f'5#^j^&P14A^WT^m2ftS&g^«14<h^fii;^T(/^^o ^1. Il2ft 
$Sg5«13. 14tiS«P<7)^®(CjttSbTEB^nT430\«SP<D®:;^[^tC:fe(.iTS 
S /ct ^ fi: M ^ fr+ e n T ^ . A {*: M , ?g <^ « ilS ^ « 1 0 O m 1 « $S SB « 1 3 « 

SjK®«ARir3*fLT^S:5rS]-^rfiij (-xfin Jc^frte»n. m2«*&gp«i4Jiftfi;& 20 
m ( + X (SO ) g n T ^ o 

[ 0 0 3 2 ] 

>>r^ (l.^-rnt>^H^) ^ffi^T:feO, «S&«11A, 12A&CX«*&gBjferi3, 14 

o^n^n^^L.TSisp±t3?g*i^«$&-r^o ^^c, ^1, ^2mi^m%^^i 1, 1 

2O?g{*tt^!!if^td:$iJi®^gCONT(cJ;0S(lffl!$n, ©JfflSMCONTmil. m 2 m 

^mm^ 1 1. 1 2fcj:^s«p±^c*ft*s¥fi:^rpife;/^oo?K«:«$ss€r^n^*nffiAt 

UTM^lSJtgT^^o ^fc, 111, m2S£fls:«SSgPll> 12cD-€-n^*n«?K«^(OMSil| 

) <D}&i^i^mwLF±\z^^r^j:o\zU'DX\^^^o mi. m 2 mi^Wk^^ i 1, 30 

?^cJ:<. S7tSBEX*^igg$n^X«?&:<h*<Oigffl^f^ffl"r'5C<h'bT^-5o 
[ 0 0 3 3 ] 

?K#:feIiR«i^2 0friS«P±(7)?Sfrl<£:lHliRT^t)COT^oT, S1gP<7)^SfCifiSL 
Tffig$n;^clEliRP2 3A, 2 4A^Wr^mi>m2lpIiRgR« 2 3, 2 4<h, C<7)||1 
>ll2[HliRgB«2 3, 2 4JCoSK^Wr^lHjiK^2 1A, 2 2A^^L.X^n^'n^)g^^ 
n/ii^l. ll2S2*(HliRge2 1. 2 2i:^ffix.Tt.^^o ^1, ll2?g<*:lpIiRgB2 1. 2 2 

Si5'>i:7ip (t.^-rnt>^^^) ^ffix.T*50, S«P±(^?gffl$^l, m2lpIiRg5*f2 

3. 24.R?^[EliR^2 1A. 2 2A^^L.TlHliR-r^o^l.ll27E<^[HliKgB2 1, 2 40 

2cos!#:iPiiRii!ifp«sij^sacoNT{cj:o$ii^$n. ummMcoNT^tmi. m 2 m 
wm^R^ 2 I . 2 2\z^^mumm$>rco<Dmi^mi\5Lm^mm'^mx$>^oU:B. mi. 
m 2 mi^mvL^ 2 1 . 2 2 <Dn^^ . ^ss^fsis, ^ > c^^-r v ^m^mm^ xt^m 
TLX ^ s,m\^f^ < . m^^m R xifiwtm^ n ^ nmt^ acowtm^ {^m^r ^ ^ ^ 

e 

( 0 0 3 4 ] 
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T ^ o 
[ 0 0 3 5 ] 

$SP13A, 1 4 A (D Y ^ :fj \^ \Z ^ \t1r :b X Jtt . U < L h ^ ^ m m A R 1 <D Y \^ 

^z^if1r^^-fX<^r)^^<:U:^^^{zm^^nx^^^o -^LT. ^HffiSSHM^tfCJ^fiK^ 

nT^iStt«&pi3A. i4Ati. *S:^f6] (Xffl:&rfi3) f::HbTe]KS«ARi^»5tJ 
cfc^fcsEg^nri^^^o nki^^mmm 1 0 mi. m 2 mt^^tt i s . i 4 <Dmm a 1 
3 A . i4A^:ftiyX^mmmARi(Dmmxmi^i^mm\zm^^^. 10 

[ 0 0 3 6 ] 

o^znmvtizmmm^zmf^-^nrzm^nzsA. 2 4A^mLx^^^. -^lt. svwcf^ 

nT(.i'5omi>^2lHjiRg|$*^ 2 3, 24^n-€^ncOlDjiRp2 3A, 24Afi?g^*:«$&^ 

<«i 0 com 1 . m 2 ms^^« 1 3, 1 4. ikzf^s^mmAR i^nLr)mtsjzo\zmm^n 

X ^ o 

[ 0 0 3 7 ] 

^1.^2«$&gB«13> 14<^)«ISP13A. 14A;5^^6a«P_tJCttS&$n;t?j£i*: 

i^i, s»5fe^ispL(^5ts8«K (7t^m^2) <DT^mtm^p^i(Dm\zmtiUii()^^^v 20 

jc^^g^n^o s^m«ARi{c*fbT^i> m 2 mn^^m I 3 . i4cD^fiur^^ 

aiU;^c?K^*:i^i. C:<7)^l,^2«St^$^13. 14cfcOSj^^^ARlfr*fbTnflHC 
mm ^ nx ^ m I . m2lPliRa5«'2 3. 24<DlBliRP2 3A. 2 4 AJ: d ^^r^ o 
[ 0 0 3 8 ] 

^mmmm\z i^^x . a«p^^^®3^-r^f^. ^^::^r^{cHbTg]Km«ARi(7)^ 

^<is^^n€)o m ^itt. s«p* + x:^rsjjrgpi(juo^S3tia3iT-&i^^. *(itffl^®c 
oNTfi, s^m^ARijc^fUT-xfifj (-r tat) t> mm a 1 3 A) f)^^<Dmi$^mt:-^x 
m ('rt^t:>~^m^^ai4A) f}^i^(Dm.i^m^D^<v. . s«p^-x:;^rsitc^i&u 

-D m^f&m'r ^ . ^^mm a r 1 \zm v x x m^^ ^ (omwrn^ ~ x mf)^ ^ <omi^ 30 
sj:o#5^<-rso ^5£:^rS]fciiLT. t^mm^ARi<o^wix<Dm^mr^^r:iO<D 

X \z^m X ^ ^ ^ \z . &mmmARi\zMvx-\-xm (^tjitD'^mua2 4A 

) ;J^^^<DlHliR«^-XffiiJ ('tfJ^t^t>m^U2 3A) ;6^^<7)[pIiRaJ:0^<-r'5o 
[ 0 0 3 9 ] 

Aj:4d. S«P (»1SX't-->^PST) ±lc:^0fWfC?g§ffiJ^AR2^?^^-r'5fc66(7)« 

^ti. ±aitcpg6n-r. ^j;itf*s*^rFiiMm2 0 0 4/0 2 0 7 s 2-^^ffi^sis^§8 

^2004/055803^^^ tC^^^nX'(.^'5^«€Sffl-r'6C:<h^)T^'5o 
[ 0 0 4 0 ] 

m3\^m^'T-':^)iFr^±yjf)^ibM.rc^mm. m4\tm^F^uni^rzmw.'r-:/)u 40 

PT(DK\^^\zmmu2^(DmL^\zi^mm.^ sf)^mm^nx\^^^. ^^c, aiS5=--:/;i/PT 
(o{i{i^^m\zm^3i^^mm^nx:i^r). c<^ihiS53i{c, — :/;i/Ptco — sb^ 

^^'r'5SiS5^;^^PH;^^i2B$nT430. »«pti»iS5i^;pypHtcffi}t^n^o 

P (SS3i^;i/^PH) CD^HtCt^. S«PCO^S<i:^^(^|^i:i^$ — ) C0^S®3 0A 

^W-r^:/U'-hg5*r3 0;5it|^tte>nTi.^-2>o T/U-hSBtt^SOfriSI^Se^T'^-^T. s 
m^Jl^yPH (SfiP) $Htr<i:-5lc:ES^nTL^^o :/U"-hgB«3 0fi. «sjAtf7t^U 
my y itx.^ U > (y^ y a > (^mmU) ) coJ:3 7^ci:>'>;/>fb#l?'cJ:£coJg?Kf4^W-r^«^ 
fC<±:oTJ^^^nT(<i^o ««PCD^H1C, »«P^H<hti«ffi-c7)^dgS3 0A^W-r 
S:/U-hgB«3 0$:^tt}/t<;)T. S«P(7)X^>>?®^E^?Kg®7t-r^<h#tC::fel>Tt> 50 
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[ 0 0 4 1 ] 

m:^^^'DXh^<. m^\i. Z:&r^tcHLT. S « P <0 ^ S5 cfc D ¥fi ® 3 0 A ^ (£ < b 

T h ^ o 

[ 0 0 4 2 ] 

mi. 3:BLZf4\z^^^o\z. S«7^-:/;^PT±(7):/U'-HgB«30 imwi^ p 
H) (D ^m\z\tm 2 ^ \y - h 3 2 ^ nx ^ o ^2y^'-hgg«3 2^t. s« 

PO^ffi^yU-hglJ^^SOCD^SffiSOAchJSaf^Diii^ (® — ) CD^S®3 2A<&W IQ 
bT^O, S1S4^;i^^PH (ai£P) &D^yi^-hgPt^3 0J|^^(7)S1g^-y;UPT<D± 
®<7)««^«$:ffi'5J;"5twKfrtenTt.^So m 2 -f U — h 3 2 ^ . m ?L fit ^ V m ^ y 

itx.^u>rs.a<Dmm^^m'r^^n\z^'Dxm^^nxi.^^. 

[ 0 0 4 3 ] 

u - h 3 0 <D 3 0 Amm \z:is ^mi^ 1 (D mm ^ . -BlU^ 2 ^ V - 

?;]S54^^ic*5i^T, -^-ni^ni 1 o'* s^-cfeSo 

[ 0 0 4 4 ] 

^;t.m2>^l^-hgP«'3 2<^m^fi:efCfi,«Sc<DHPgB3 2K, 3 2L. 3 2N?J^t 
J^fig^nrt^i^o Mag53 2KfC^i. S2paB«3 0 0>&tg2g$nT(.^'5o S2PBPW 3 0 0 20 
(Ct^. S1gT^-r;<>h^3 5 0fCi:0>^ffi^n^S?P"T— ^PFM^:. VX^T^-<^ 
> h^3 6 OtCcfcO^ttl^n-SS^p-T — i:7MFM<h;?;i^B^^<Z)*igre^TlSfrt^nTV^^ 
^tL. S?pgR|?r3 0 0Ol:H3 0 lAtltati^JSHch?S:oT:feO, :7;t~-:^7X • lx"^U> 
^«im^cDS^®<hbT<£oT'feJ;V^o MJC. »ipfiB«3 0 0<D±®3 0 lAJi««P^ 
m . :?'l/-hgBt^3 0CD^S (¥SS) 3 OA. ^5LrXm2yi/-hg|5*t3 2<D^® (¥S 
M) 3 2A<h(^ti!^Dii5^ (S — ) tc^^tenT^^-S^ S*S5« 3 0 0fi¥^®«JC 

^(.^T^J^JKJr?^fig$nT430, MPlB3 2KtCgafi$nfc»SpgP«3 0 0(hm2yi^ — 

KSB*>r3 2<hcDrBitcfri^'\'^y7'K7&tj^fie$n-5o i^nmmm^\z^\^^x . ^ ^ ':fYi\%mx 

tfO. 3mmSS^-e*-6o 

[ 0 0 4 5 ] 30 
MPSB3 2Lt-J^, 3t¥^'fe>-9-tL.T0iJ;^«1#HBS5 7 - 1 1 7 2 3 S^^^JcH^^ 
nTl^^J:3?'ci:Bg^A^iz:>it4 0 O^^'gHg^nTt^^-Sa RB£gA^-tr>i?-4 0 0<O±S4 
0 1At^t3t^^JSM^:^j:oT4oO> S1SP^ffi> yi/-hgK*^3 0c7)SS3 0A. ISlXS^ 
2yi/-hg|$«3 2co^M3 2A<h^5fi[^IUiS^ — ) fCl^frt^nT(^i'&o .^^^^^ir 

>it4 0 0<D_b®4 0 1 A\Z\t.. ^^jljapTfii;^ci:h!>3jN-;i/a54 7 Oj^t^ttetlTV^^o 
3fcMjlttC0_h1g4 0 1 cD_hH4 0 1 A(D ^ % . t:>>iN-;i/gB4 7 Oi^^fi^DA/cCi:<Di® 
TttttJ^sf-^gibnTt^^^o ^rc. fiiffiA^-t:>1t4 0 0 (Ji1S4 0 1) tl¥®^J::43i^X 
«?l^<*J::j^^^nT:feO. MPgB3 2 Ltc:iag$nfcfiaSA^ir>-t^4 0 0 (±«4 0 1 
) <hm2yix--hg5«3 2<i:<OPBTfc:tl4^^-/:7^L:?&tj^fig$nT(.^So *mfi?^Mtr;feViT 
.^^^yyLtl0iJx.tfO.3mmgg^-e*^o 40 

[ 0 0 4 6 ] 

MPSS32NJw«. 7t^'fe>1ti:bTfl?iJ^frf#l82002-l4005^^StcM^^ 
nTV^Sct'5?^j:^PBl«iH-a!Hr>-y-5 O 0:f5tS^ti^nTlr^-5« SP«Tlfetfa!lir>-tJ-5 0 0<D± 

«5 0 ico±ffi5 0 \ A\%\^\^^iiBM ^u-o X ^ . -y — ti 7. • U'^u>^^m^oDS 

2p®i;bT^£oTt)i:V^o ^LT. S«P«S, yU-hgB«3 0<DSS3 0A. Rr/^ 
2:/lx-hgg|?r3 2<7>^®3 2Ai:J5S[^bJiS^ (® — > JC^frt^nT^^i-So ^fBlg^fffSlI 
•tr>1^-5 0 0<OJi®5 0 1 AtZfl, 3t^aiaplHg?^XU^y hSBS 7 0?5i^Stt'bnTlr^So 
3tMiH4co±S5 0 1(0±H5 0 lA(7)^-e>> XU^yhSBS 7 0K^H^uA;^ci:<*:O3l5t 
tt«|Sfx*g:bnTt.^^o ^P«1^thJffl-fe>1t5 0 0 (±«5 0 1) f^^SSICiSV^T 

ffiJ^l^tCj^fig^nx^feO. ^Pp^S[t^iBI•t>•t^•5 0 0 (±«5 0 1) i:MPgP3 2N^<ora 50 
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[ 0 0 4 7 ] 

2(DSffi3 2Ai:S2pa5^* 3 0 0<O±ffi3 0 1 Ai:.^>SA^-tl>1t4 0 0<7)±S4 0 1 A 

^^mmwrmiz>^5 o o <d ±m 5 0 1 a <om\z:s:\.^ ^zmmufi & r> x h ^i^^ . 

[ 0 0 4 8 ] 

^fc. ^S^TMlfe-^TS^^. - ^ )V F T {Z\t . m :^\i^m ^ I 1-168 16^^ 10 

m\zm7j^'^nxi^^^j:ot^mmm±:>'^ (mm± hm^f^nx^^^o. ^ 2^ v - v 

[ 0 0 4 9 ] 

;i/PTJiJCgBgUT'bJ:l.io S^HiRMIfJffllgfi, fi«J;^«HK^^M9 9/ 6 0 3 6 1^iiffi 

(*fiSgfeil+l^#fff^Pl^l, 079. 223-^^^)^7Rg#rF^6, 650, 399-^ 

PT±JCt|-i8!lS^*S«Lfj:<Tt><:fc(.^» 20 
[ 0 0 5 0 ] 

yU'-hgp^/r3 0<D3^R«t^tCj^^^nTt.^^¥S®3 OAcDi|iit^^;^j:<^:t) 
S^®^ARlJ;0:fe#<?^^^nTt.^^ (H4#fla) « c:nt;:ctO. S«POX^y>?M 
«EE<&g3t-rs<i:#Jc43l<iT, S^^EL«||2 7^l/-hS5*j3 2JcMI*$n/ct(.io 
t::J:0> ®3t3t?^^^MS*^n^cich(zSaT^II2:/U-hgB$*3 2cD®iKttc7)^fb^ffl^ 
-SCchj^^^Tir. m2yu-hgB«3 2<7)5SJ6MS^yu-hgB«3 0c7)32ISMSJ:0t)^ 
?^j:<'r'5C:<t:3&^-e^€>o Mtctd:. ^p^agsoAcoliSti^ S^Tt^^PLcDg^ffifiiJUJ^^^ 
n^?Kg®«AR2cfcO'b:^#<J^fig$nTl.^^c:i:d^»Sblio CinJCcfcO. s«po 
X^y>?M^E<£r?gS®5fe-r^<h#J:i. JggS^AR 2 \t. V — V ^ 0(D^JB®3 OA 

±tcBH®$n. ^2yu-hgB«3 2±t3figBH^nfj:t.^©-e,?Kg«SJaAR2<7)?K^^ 30 
7!)t:/U-hgR*t3 0t||2:/U-hg5$j3 2<i:COggPp1-rr^-5^^>;/:/G(C§A-r-5^l6'& 
^R&±-e^^o ;^ci::fe. yu — hgBt^3 0C05iijaS3 0A<Di|St^c:n^Jc:K^^n-r. 
®^AR2cfcOt>/jN^<Tt><fc(/^C<i:«a^^Tt>*i:(r^o 
[ 0 0 5 1 ] 

^3Rr/X«P$:«Jtb>^»«5^-y;i/PTOi|gBt£:*:»f®0T^^^5fC^-rcJ:^JC 
. S«7"-:/;^PT<7)-gB^^fig-r^S1S4^;PyPH^^, 0SR^ttco^Sa53 3i:. ilO 
^^gP3 3<Dp^fliJ(7)^-XgB3 5±(C IS tt^n. S«P^3^1^-r'E,?g|^CO^^gP3 4<h. 
^ltgB3 40P«1tc6BH^n. SSP^®«r«J#'r-5fc560Sg:cO®5lP4 1«h^ll;^Tl.i 
So ^JtSB3 4Rr/K^lP4 1ti^SgB3 3<7:)I^ffiiJ^c43(^^T — lHJcBBB^nxir^-So 
. m\Z^\^^X\%. ^SgB33(7)±ffiMfriltl^MJA(.^iIl^WLTV^S7&t, *^tC(il-'2m 40 

?^j:S#R^gB«7 0$:gegbfc7^:gg7 l;!i^^^frt6nT(.^So *^SBfl^Mtc;fel^T, 

7 0«3®Rff(o^n-en(csfrt^nT(/i'5o #R^S5«7ojiT0^(DKi!isef3j:o#R^ 

-rSct-^tc/jioT^feO, SJffll^SCONTH, ffii&^M^^hbT#KSB«7 0<O#Kl!jff 
^ ©J ^ T -5 o . 
[ 0 0 5 2 ] 

<^®:«?L7 2;5^^^S:ig^te>nT(^i'5o Mfc, S«5=- — :/;UPTtCfi. y^-hgB«3 0<^ 

S«-7^-y;UPT(C5EtbT#KTSe>gB«7J>^e>?^«tS#l^gB«7 4:^t|t§CfirR(::c:Tti 50 
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^ttszo^Tm^Mi^-r^iscm^zitt. c(Dm2^u-b^^3 2^mu7--:/)i^PT\zM 

L,TK««J#-rsAce6<Offi«?L^t^gS:^frt6nTli^o ^/t, & Wi - ^ Ji^ P T \z \t . % 

T -5 o 
[ 0 0 5 3 ] 

n 2 V - V^M 3 2 \t%\zm^f^ ^ o \z^^m^ti'^'>t^^^^(r>x . Sffi^-:/;^ 
P T \z^m ^n^-f \z . :t3ii;±d6/cC(hM-ct:oT@^L., ^a'Tr35^f^8l^fT3J:3(::LT lo 
t)<i:(.io S/t, m2yu-hgB«3 2ti3S*gpieEt::b?^ci:<Tt>ci:t.io ;^c;SL, S^g^«3 
OO^B3gg/^^i^>+>.4 0 0?^cC«?:^^5&ffif^«h^tC, S^TtEL, *>U<fi®3fe7t^:l^ — 
K:^0^:6^||2:;/'U'-hgP«3 2JCfiait$nTb^5«-&j3«. ^2yU'-hgB«3 2S 
ffi(^}S?K14;5^^ftfbrsfi:dt^i9, yu-hgB*J3 0a:|^<t<^35tft«fij&^i^-S^^'5Wfigtt 
Tit ^ ^ , 
[ 0 0 5 4 ] 

[ 0 0 5 5 ] 

^5fr^S«p:&«i$b:^c:S«^-:/;i/PTcoSffl5JS:;^»f®0tr^>5o ^5f';feiiT, S 20 
1S'7^-:/;UPTO[Hia53if^g5Jc. S^P^«l#-r^SS7f^;P^PH;&^ES$nTt.^So 
S«'7^-y;i/PTti, [HlgB3l(cS1g>}^;i/^PH^SB@U;^C(h^. -^oS«3i^;u^PH(?) 
±®®3 4AyOtSS7=--y;PPT<Dyu~hgB«30&^/^2yu-hg|5«3 2f3?:*t"^ 
«eSPTaJ:0*>ii5<7^j:-5J:'5tCj^^$nT(.^'5», SSgB3 3RtX3£J^gB34^i, X« 
>}^;i^5^PH(D-gB^1^^-r^PSRSttCD^-xa53 5±tC|Sfrte.nT(.^'5. 3^}tgP3 4<D 

^n-i?nti^ffiffi-&j^t^-e^o. s«pt^^cDS®pc^tl®[(;)^j$gg3 4(D_h^®3 4 
Afc^j^^n-So s;^c> nm^ 3 3 3 3 iLU^ X ^ . nwtu 3 3 (dm 

^«3£l^S53 4<OiS$ctOt>ffi<3^cCoT^50, SSPii^SSBS 3^:(7)ra^'^A^-\'>y:/B 
T^^J^fife^nri^^o ^^^^yT'Bti, ::^l/-ha$^>^3 0«i:S1SP(;)fi'JiaPB^:(DrBlcD^i-^y 
y A J: 0 /h ^ t.^ o ^ en SB 3 1 {SiJ M 3 6 <i: , C <D pM fiij ® 3 6 M T ^ S « ^ ^ 30 

PH<OfiiJ®3 7<?:COPBTJc:^^*yyC7&^*J^^$nTl/^^o CIC-tr. S«5}^;i/^PH(Z)gJ^S 
«POScJ:0/h$<JgfiK$nT*50, ^-^•y:/Att=^=-\'ry:/C.i:0/h^Vio *g||fi 

mm\z^\^^x\x. mWiP \z\%^w^ty^(r>t:.^(r>^^'% (^u>^^, y^y^^) t^j^^^ 

tlX^^r s S«PtitaaR?^T^O, -^C0^^tC:b^c-pT4^-V^yyA«0. lmm-1 
. 0mm. 2|s:^*SJ^^TfiO. 3mmgg!fc;^cCoTV:»^:ti6. ?£i*<OffiEA^E5ihT^'5« 
J^j::fe, a^P(C^^gB/^tj^fig$tlTli'5«^fClJd:. -^O^^gPJClSCTlT'l^— hg5J»3 0 
•^^ga$3 3 fC^egg^r^tt-SJ^cCi:, yi^-hgP«3 0^^^g|$3 3<^^^gg(C^Si;Ac?^ 
t^tC-rntfJ:(.^o Clp-r^Ci:tc,^0, S«P<^^^gBJC:feV:^Tt>SffiP«h:/U-hg6« 
3 0 i:<DPBl-e^V'yyA^«i»-rsci<h:i&^-e^So 

[ 0 0 5 6 ] 40 

yu-hgi5«3 0<7)rtfflMctiF^fflyggS3 0D:^^?^^$nT430. ^<^f^®J©gP3 ODtd 
<±:0S1£P(DX^;/vgB(7)T®P BtC^[6]-r'5^J^ffl3 0 STJi^J^fig^tXTV^^o ^1^ — hSB 
«3 0Ji. 3£JfS3 0SJCcJ:oTS«P<7)x^y>?gB(DTMPB<&3tJtprtl'e^^>o dil-^ 

, m ^ yzTv^-^ ^ ^ \z . s«^;i^ypH{c«}#$nfcSSP(ox^y>^gp<oTffi<h, »i£5=-- 

y;UPT<7)m®®PTatC^}^^n^cyi/-hg|5«3 0(D^j^®3 0 S^(^)FBlfCfri. ^-^ 
*y:/D:i{|tJ^^$n^ct3fC/j:oTl.^^o cntrj:0, hgB«3 0 (^J#®3 0S) 

;&^S«POX-/>?S8<^TSlca)^oT, -eoSSP(DX*y>?gB;&t±fflJJcK^:^a5^(7)5!^ 

[ 0 0 5 7 ] 

% 2 -ZT V - V 3 2 (Dnm\Z\X^m^U 3 2 tl^^^^ t\X ^ . -/l^-hSB 50 
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mm^ 3 0 F m nx ^ o c n\z x r) . m2'f]y-hm*t3 2(D-^\z. -zr u - h 
3 0 (o-^mmm-^nti^mLt^^o ^rc. :/U'-h^^3Q(Di^mm^m2^i^- 
h^^3 2<r>pqmmL<Dm\z{twi&(D:^^y':fGi)^m^^n^. :^mmmm\z^k'f^^^ 

2 ^ u - hgB«3 2 h<Dm.^izmmmmi)^m^^nr:i^:i.x^. ^^y:/G^(Dmi^<Dm 

[ 0 0 5 8 ] 

m^p(Dmytmx&^mmPA\z\ty:thui^7.h (m^^t) 9 o ^^m^ ^ nx ^ o 
^mmmm\z \^^x . ^ ^ « 9 0 a r f x ^ v u - tf ^ o g$ 7t « imxitt. M^jt^it 

X^ttiC^aiSTARF-PeiOO) X$>r>X»m^ (JRTKtt) ^ * U T ^5 0 . ^ CO g ® ^ « 7 0 

~8 0** mmx $> ^ o 

[ 0 0 5 9 ] 

x^m±'r^z.^^ix^^o Htc. sisp<c>a®pc(c:^_hi3®7t«9 OT&^^^^nxs. 

[ 0 0 6 0 ] 

ti^wLTi.^^, M\z. mm:^ji^yFH(o-%(Dm:^hmmmm^nxmm^^r^'oxi^^ 
-So *^sfij^iitc:*5i.>T. mw.^ji^yFH(Do^. m 3 3 (D ±m 3 3 A . ^BLumm 3 
7 ^^mm^ ^ m X ^ o m 9- - )u f t m ^ j]^ y f h (d s m mm v x \^ . m 

mmm^itn^^ (E> u ^mm^ Mtit ^ o mmit^zt ^ r^^sb (Dstmi^mn ^: l x ktmi$^ i \z 
M\^x$^mm\±<D^mtiim^^h>n^. u:^ . mwi"^ — ^)i^FT'pmiR:^)i^yFH±^^m 

[ 0 0 6 1 ] 

&w.yt^ji^yFH(Dmm^3 3 \zm^ nrz^ 1 3 st^, k^i3s«4 0 \z ^ x m.&^z 
^ o ^mmm 4 0 {t. miR'^ji^yFH(D^-7.^3s±m\zm^^i^nrzm^<ov&mu 

4 1 h . S«'7"-y;^PT^gi$tc^frt^nfcK^4^>:/^^t^/\'^3.-AS54 2«h, ^- 
xgi$3 5P^gBfr?^^$n> ti®:cDS^aia4 i(D^ti^n^/^^jL-A^4 2 ch^^^ggf^ 

fi^££§4 3^^e^Ti.^'5o ®:^IP4 lfl--C-XgB3 5Ji®<7)3-^^l*gB3 4 )^ ^ (D m ^ 0) 

m^&m\z^n^tim^f^nx^^^„ m^\mm 4 o \t. ^^§533^, ^-xgB3 5<t:. 
^}tge3 4(z^^^nfc*igp<hc7)PBij-?^^^n;^c^i^r«i3 8P^gB(o:^x (^^) 

^IbTCcomi^rBlSS^ftJEtcT^dctT. ^^gB34JcSSP^®^^^t-'5o 

. &W.F<DmmFCLmm.^3 3<D±m3 3At(D=^^ry^B}i:i.mf)^X^^(DX. ^ I ^ 

m 3 8<DMK\tm^^n^o 

[ 0 0 6 2 ] 

Sfc, [HlgB3 l<7)F^ffl'JM3 6^S1g/jN;!/yPHc^ffl'jffi3 7->:<7)rBl<Oll2^rBl3 9 \Z ^ X 
b^'^JKftciJ^. {HlJRggeo-^flHliR^ti^o *3imjgS8J::43t.>T, [BliRg66 0ti. i&i^ I ^ 
U^-^mtJ^i$^>^6lt. S«7^-y;PPT(^aBJcKfrt^n, SPfl3 9<?:^1^gB<0^>iJ76 

1 L ^ mm-r ^ m.^ 6 2 ^ ^ ^ v x ^ o ^ v x . z. <Dm^ e 2(D[^mm\z^mmmmif^ 

nx ^ o . ^P«l3 9fCS5AUfcM»:^S«X5=-->^PST (SS^-:/;UPT 

) ^z-m^\z^m.x^^. m^(o^^^>^x. s«x5=-->?psTchtigui3isfrt6n 

[ 0 0 6 3 ] 

swi^- - y )[^ F T \z\t . IH1SB3 1(7)1^ fin as 6is«3i^;bypH<D®jM3 7 h <D m (D m 
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[ 0 0 6 4 ] 

T # >5 o 
[ 0 0 6 5 ] 

±j^Ufc«fiE^wrs®3tSSEX^ffl(.^TSffiP^S>t-r^:«rifetco(.^T, m 

[ 0 0 6 6 ] 

mi (a) KgB*^3 0;O^S«7"— >^;PPT<D@M®PTatc9J^ 

^ nx ^ ^ % \Z . ^2:/lx-hg5tt3 2t>X«5^-:/;PPT<?5«g®PTa«r® 

««i#^nTi^^o ^LT. STtiaa^f^T'^-saisp^^^sgiiT-A (jsiiSfi) sotc 

cfcoTS«'T--y;i/PTtcaSA;^n'5o C(7)<h^> #^SI$^^7 OtiJi#bT430. MiiT 
-A8 0HS«P^±#bT(.i§#K^gB«7 0f;iig'r. ?^cj:^#^gB«7 4H±#LTt.^?^cC 
(^^o #R^ffl5«7 0«JSSlT-A8 0J:OS[^nj^cS«P^«^UTTK-r^, CinfCckO 

. ^7 (b) \z7f^'t ^ o \z . m u p \^ ^ u — h u ^ 0 (D n m \zm m ^ n . — ^ ju 

PT (««*;i/^PH) tcJ;-3T«Rp$n^o ^LT, S7 (c) (c^fcfc^t::. ©J PS 
gCONTtt, «S^«l&««10^^?|£#:lpIiK«1g2 0(CJ:oTfl£#:i(7Dtt,^&Rr>*lHliR 
fT(.^> ««^-:/;PPTtC»j^^nfc»«P<hSJ^^^^PL<h(OPBlJcS?«cl<Z)?£g®« 
A R 2 ^ m ^ o ^LT> ©J^^gCONTfl, SJ^^^^PL^?S^li:^^L.Ta 

«PtC®3t7teEL^BB#tb. S1SP^3£i^bfcS«X5"->^PST^^»b;^cC;0te^g» 

[ 0 0 6 7 ] 

S^Pcox>y>?m^E^g5t-r^C^:tcJ:0> ^7t7^EL;0^'7'l^— hSB^^SOco^pja® 

soAtcsBSt^n, '^(Dm^^ELo:>mm\z^o. ^ mm 3 o a <d m m ^ f)^ it r ^ m 
tt30^*So ^jassoAtT^sagtt;^^^^!:^^*^, ^mm 3 0 A ±\zwim nr^mmmm A 

h S5« 3 o (h32ife"r 

[ 0 0 6 8 ] 

Mi^m\z\^. mmm^mm(D^Tm:\z. mup ±^^mm3 0 a ±\zmm i. rcmi$^ 1 ^ 
mit^miRmm2oua^^'oXMiRLrcm. m 7 (d) \z^'r ^ v \z. ©j^i^mcont 

^l/-f-SI5«3 0tw*f-r^K««^^«|^b;^c«. #Kg|5«7 4^±#-r^o c:o<h 

^> ai£>}^;i/ypHJ3cfc^s«P(7)®«^}^t>^^^nao #^gE>»7 4(i. y u - 

«3 0c7)T®^^i#Lfct^^T±#T^o ;^£:fec:cD^:#. #^gB^^7 0«±#l.;^cJ:l.^o 
n\z^ r) ^ :/u-hg6«3 0«S«7^-y;i/PTtc*fbTg8ti'5o yu-hSB 

W3 0<D3£}^®3 0S}&^S«P<^X>y>?gB<7)T®PB^3£KPbTt^^S^«e>, S«P«yU 

3ot:&^^-:/ji.FT{zicjvxssim'r^ssLmmm^m&r^^i^^^7 4\^. ^ v - v 

aPtJ3 0$:««Pi:— iKJca«5='-:/;i/PTd^e>llO^L-r^c:<i:;^^T*#^, -^UT, # 
I^g5«7 4lZckoT±#b^cyix-hgB*^3 0 chS«5^-y;PPT<i:CDP«TlCJBigT-A8 
0:^tjtxL. y^-Ng5«3 0c7)T®^:^J^r^o -f-LT, SB2lT-A8 0td:. S^P^ 

«l^LAcy^'-hgBt^3 0<&SS^~:r;^PT (S«x^->?pst) ^^^^^ffiffi-T'So 

[ 0 0 6 9 ] 
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(a) iz^r <i: o \z . fijpsficoNT«. mytmmMMX'$>^m^p^mmLtzmtcu 

V^ST^l^-KgPWS 0*±#UTVi-5#^gB«7 4tCjg-r, U H W ^ ^ 7 0«±#bT 

-5. cnm;0. S8 (b) fC*-rj;5lC. »SPSr«JfL.fe>^k-hgB$?f3 0ttm2y 
U'-h8P*f3 2®i^ffliJJriB«$n. «1S7^-:/;i'PT (»«7h;pypH) CJ:-:>T«JtS 
n-5o -f-bT, (c) iZ^-r J: o iZ . ©JP^eCONTtt, ^<*«t^ti«10S:Z/?g 

^I5IJR^^2o^c<fc-^T^{^l»«l§S:t;:[5Ill5^^^fu. ss^^-yjppTic^jt^n^^cS 10 

ffiPt^:^7l£^?SPLi<Or^lC?g^lOjg)S®*g6AR2*f^f^-r-5. ^bT. *«»SBC 
ONT«. SI^3t^?^PLt?£#:ia:$:ft-bTatt[P(Cffi3t5tEL*Rgitb. SSPS^ 
J^b;t»«7.5^-v?P S T^1»W)V:f3:tii^mmSye^fT'5. 
[ 0 0 7 0 ] 

-e-bX. ::^U-hSC«3 0co»?^i4 75tSfc^*JftbTVi/j:tit^JC«. JKiS«7tW^7^ 

coNT«. s m p iz M T ?> m m u ^ t: m^^ V fc m . ma (d) \z^-r ^ 3 iz, #^a5*t 

7 0<&Ji#t-^. c:«i#. :/U'-hgB«3 0«S«^-y-)l'PTtcK««jt^nTt>.5 
. #K^*r7 0«, »«POT®*3^^bfc«!iT±»-r-5. fe^feCWt^. #Kg6«7 
4«±#b?tcti, Cltl»Cj;0, »«PttS«'7"-:/;PPTtcMbTllltlS. -ebT. »Bt 20 
g|5«7 0(c:J:oT±#bfcSSPtS1S5^->^;i'PTt<DPBlfcmji7'-A8 OTjtJtAb. 
S1SProT®$3tJt-r-5. -ebX. M2IT-A8 0«. ^«P^S«7^-7';i'PT (S« 
Xt^-v^PST) *^f,J8ffi-r5. 

[ 0 0 7 1 ] 

^liT-AsotbTtt. zf u — h ^ $! 3 0 ^ m m-t ?> rz lb ay m m T - A t . m 
Wi. p ^ m^m.-r i> rz tf) <D mm.T - A ii m izm.H X h ii^ . m 9 \z^-r <k o iz , mm. 7 
-A8 0 (D^wm 8 0A^±m<mB!c.i^. s«p<t:/u— hSR«3 0 iz <DjsL:^ \zmmx ^ 

X, lO<DjRjilT-A8 0X««P<i::/U-hg6*^3 OtCD^:&2:JgS|-r-5Cli:*iX#-5 

30 

[ 0 0 7 2 ] 

±Mm V fc o iz . s«T--:/;uPTtc^tt^n;tJ@^ttwyL--hgg*j3o, 32 

^&52^Bltlt^it;t<7)x. hgp$j 3 0. 3 2C0j@aStt*^^<bb>t<»i^lC, tfi'S: 

f-SBItSO. 3 2t3^t^S-r-5/5:ttT, S«7=-— v';i'PT±«j8)K14<&il^-r-5C: 
t**Tfr5.SS5=-— :/;ppTJt©:/u— hg5*?r3 0. 3 2w±s*j»«?tttc-r-5fc«6tc 

js^tt^^^sr^^ijbfco, fe-5i.itt>^i/-hggtt3o. 3 2^mm\i^^mxm^i.ftm-^ 
, «^?t*t^i*$nsi, •f-(oj8^tt;ii^Yt:-rs«^*^*-5. #ic. mm^^ntvxm 

;^«:7-y^lR«Ht*fflV^, S51£7iei:bTSIi1-3t*ffl(rifcS^. ^cD:7^U-hgp«3 0. 3 

2 ts mii. <t V ^ -r (iSJKftb-^-rvo , r-st, j£<**tyu-hS8«3o. 32 

± fC ^ e b ^ f < -5 . 40 
[ 0 0 7 3 ] 

Ctl1C*tbT, *mS}^SiC*5t>T«. :/U'— hgp«3 0. 3 20!>»S£tt**5)J<t:bfc<i: 

^1C. ifit?ky^— hgp*j3 0. 3 2i:32ift-rSJ;5bTtiS. 
[ 0 0 7 4 ] 

b/t*t^X. y;PPT±»C^#:iA«i^e-r-5iltS:«IA-5Cl<»:*i-C^. fctA 

mm 1.x h^<omi$^ 1 *«?fltlpIiRfi8«2 0;rj:if*^oTRmtC|HI]RTS^-5. bfc*toT. 

[ 0 0 7 5 ] 

S«P(D^H»'SpagK3 0A&Wrs:7'U'-hS8«3 0*S«Pt— i^fC««7" 50 
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m^zw-mm 3 0A^mvxi^^^(Dx. ^co^u-h^i^s o^m^Ftth\zm^y^-^ 
)vpT\zmx\^xmmp(Dx.^:/z^mmE^mmmyt'r^^i^\z. fl£*^i<D?Ks®«AR2 
(D p (D ^m\z\t^mx h . ¥s®3 0A\z^r:>xmmmmAR2<Dm^f)^mn 

m I (D m m E ^ m < t u < & se yt ^ ^ p L <D mm m \z m it^ 1 ^ & tfi" \z ^ ^ I. 
rzi^mxi^mm^-r ^ c tf)^x ^ ^ o 

[ 0 0 7 6 ] 

^LT, :/U-hgS**3 0cDP^ffliJ{rrtfflJga53 0D^^frj'T^}fM3 0S^?^fi£L, S 

X . -e<oyL^-ha5«3 0ch-i^jcsispt>^ift-r^c:<h:f&tT'^^o ^^®Jii^fe3o 

fife^n^cOT, MlC:/U-hg$«3 0^aiSP<hC0P«TO^^^>yAt-fg<*:i;J?^gAUT^ 
. (^i)^O^^f)^i^-Jl^^tiyXmmV. ^CO^#:i7&tS1SP<7)SffiPBffiiJ^S«X^-v 

PST (»S7--:r;ppT) p^^\zmA'r^^m'^^m±'r^^t^^x^^. ^\z . 

p (om^ p B hmmmm ^ nx ^ (Dx . mwLP<DmmPBii'/u-h^i^3 0h(Dm<o 

[ 0 0 7 7 ] 

S«P<OSSPCR^/cnfC^:*f^t*-5^^SP3 3C0J:®3 3A^S?R14lwLfcC 
<hfCcfcO, ^^*y'7^B^^L.TmiSPBl3 8tcSKf*:l;&^gAt-S^a5^^65lh'r^c:^::^^ 20 

[ 0 0 7 8 ] 

^^c, :^mmmmx\t,. mwL^ - :f )v p t \zm.x miSL'^mts.miSL'^ )v ^ p iia^mm s 
8-^. S«5='-:/;ppT(0"5-^S1g7K;i/^PHchc7D^MS5 7tcS?g«l^^^LAcc:«hfr 
^ . 'm2^m3^\zmPfiti^m.xvtzm'^x^. ss>i^;i'5^PHoaffi5 8^zx5='- 

5^5 2(DS«S5 7<h<orafC*f'rsffifl^l<DgSA^«l;^SC:<i:;5itT'€r'5o b^c?^«oT, S 
«4^>iU^PHCOS®5 8^S«5=--y;UPTOl$Mffi5 7tC:fett^»tXC0^±^^S5ih-r 
^C:i:;&^*T'^^, ^Tz . mWi-^ )V y P n (Dmm S S h m^'r — y )V P r (O S 7 h (D 

m\zm^ I t^m x-t ^ ^ . mw.^)v^PH^zx'7'-i^^2Lt^^m\^x^m\.m<t^^ 30 

[ 0 0 7 9 ] 

- hgB«3 0 ^mm.'r-:/ )\^p T \zMi.xm.m't ^r:L^a:>fSLmmm^\^x . 
oK^?L7 2^Kfrtfc<z)-c. fu-vmM30(r>^^v^m^nm\zno:z^f)^x^. ^tft 

[ 0 0 8 0 ] 

^2:/U— Ha5tt3 2CDF^fflHci^fflJJSgB3 2D^?^figb. yu-hgB«3 0(D^ 

ffl'Jt::itffi'J©gB3 0F$j^fiKb;^cCii:fCcfcO. :/lx-hgB«3 0<h^2:/U-hap«3 2<h 
P«T IS TbT ^) »r S S ^5 T ft 7j)t D SB 7^^ fl^ ^ ^ n ^ CD T . ^ -v- >y :/ G e> ?K 1 S 40 

[ 0 0 8 1 ] 

^fz. :/l/-hgB«30(OnffliJ©gB30F^. ^2yu-hg5**32cOf^fiiJggB32D 

T'^jt-r^iii:;5?^T^^<oT. m 2 ^ u - h 3 2 ^ m - ^ )v p T X \&m tl 

:/U-ha?«3 0fim2:/U-hgC«3 2*C^J#$nTV^'5<7)T, S«5=--y;ppT 
;uPTco^s. :/l^-hgB«3 0(-^^f^-r^^^fc^^1g6($<ro) i 3 o ^ m^-T ^ ^ 

[ 0 0 8 2 ] en 
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T> m ^ m wl p i^m it \^ X ^ . ^ \^ - v 3 o x v tz^rnxmrn-r ^ h x . 
mwLP (r>m^ (^0) ^V9m^^z.iiifix^^o 

[ 0 0 8 3 ] 

2^32t&-r-5«'&tcfi. 2 -^r \y - h ^ u 3 2 ffi ^ u - h ^ m 3 0 ^ V X ^ <D X . 

^JC^m-r^J:3JCbTt><tV^, c:<7)«^, #l^g|5^^7 4t|^1ttr, B2:/1/-Hgl5*^3 
2$:#^r'5/ta6<7)#^gBt>f<^:^frtTt>J:(.^o ^27^l/-hg5;t^3 2(^^^^|lJggg3 lo 

2 I> ^mn^ \Z . yu-ha$t*3 0<hm2yi^-hgB*J3 2<h^Srj4rjcJgtB&afJBAT^ 

« ^ $ ^ f:: ^ T =fo cfc (.^ o 
[ 0 0 8 4 ] 

^C*5, hgB«3 0. 3 2(D^^(D^^^>Cr\t.. MaiC0J:3tC¥S®3 0A, 3 

2A<D»?gf4(D^{fcfc:isi;TSt^'rsa yi^— haB*^3o> ^ 2 ^^m^-r ^ ^ ^ ^ > ^ ^ 
\.x\t. m ?i\^m^&WLmtm^^m^m^nmmmnt^ E . ^^'^i^^ntzm'^mmx':/ 

U — h 3 0 . 3 2 ^ ^ Z. ^mx ^ ^ . ^ ^ . ST^T^ELcoMMa (MW^ 

Pb1> mm) <h>^l/— hSBtJSO. 3 2<;)^?lSttl/-^;i/i:<7)M^^^^'^>^;3.|/->'3> 

A> 3 2A;^ct^*^®SiM^fctigffiTS^'r^, ?Kig^i¥ffiffifcSe»L.T?K?S(0«^^g 

«*fefriHisiiT®^-rs, ^ ^\^^\^mm<D^mM^m^r ^ ^ iixn o z, ^i)^x ^ ^ . 
mm (mm) ^mmmmcoNTit:i.^m'r^:Lizf)^x^^. 

[ 0 0 8 5 ] 

mrji-r>^^u-^±>'^ i^m^) ^ x . •T'l^-hgB^so. 3 2\zmm^n^m 
^yt E I. (omwm Hm^ ^ z. h f)^x ^ ^ . mm^mcoNT\:x. l/-1f^^*t^5 6^ 30 

n^mytytEL(D^mmm^\zm^*\.^x. :/i^-hgi$«3o^yi/-hgB^^3 2fcBgst$ 

S\'mM^\Z^^\,^Xyiy - h^it 3 O-^yU - hgB*^32 \Z M M ^ tl fz M E L (D m W 

«>«?ij^t^. 3fcS#fF^5. 728, 495^^^^*H1#ff^5, 591. 958^ 
^ ^ $ n T ^ o 
[ 0 0 8 6 ] 

. :fU-h^^i3 0, 3 2CD_h®3 0A, 3 2A\Z:f^n^ni^<DmmM\zm^\.^xmm'r 40 

^ . m ^^t. y U - h SB « 3 0 . 3 2 O ^ ffi Pt r«T ^ 5^ n ^ <0 S ^ M St « £ S T . 

0 0** ) &.T\z{&rvrz^m^^n^m^\z. ^ 

hSB«3 0, 3 2 <O^Wif)^ii:-WX S> ^ iimm-r ^ o a&-5l.Wi. 7^U-hSB«3 0, 3 2<D 
^^^F«1^^^3t<D«mMlt«?kchMC»0*V^T, :/l/~hgB« 3 0, 3 2(^^ffi3 0A, 

3 2A{::*5frt^?g^l(;)Sfi4ft;0^S3a8tfcliJ:Om^:ftS (^^JxfrilO^ ) ^:i±&r I. fz ^ 
m^^n^m^^lz. :/k-KgB«3 0, 3 2<D32ife30^i6^S-^*^^:W»T-r'5o 

[ 0 0 8 7 ] 

yU'-hgB« 3 0, 3 2;^j:t*CDjg?g1ico^{tti. S^fc^HEXO^JISI^HCON 

Tlr^lJ»^L.;Cj:<Tt>J;<, m ^ i£ . myt&mExf)^mm^nx\,^^j:mu^(D^xhzi> 
^=L-i^tmytmmExiit:^my'-^f)^^w^x^^x^\zmmv. 't<o^:^hzi>^zL so 
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[ 0 0 8 8 ] 
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H(D^M^«JcS*Ktt«3pF^=i-5^^ >^'r'5J;3tcbT^>ckv^, 
[0107] 

MmT-ASOH. S«'T--y;UPTci:0^$n;^cS«4^;i/yPH^MiipJtg-^^'5o 
0SJ;^t^, MMZ~A8 0tl. S7tia3g^nfc^CDS«P^«Jtb>hS«7l^;i'^PH^S« 30 

5^-:/;uPT (S«X5^->?PST) A^^SSffi (T>D-H) b. S«4s;pypH^S»jcD 

»«5t^;i/^PHch35^bfc^. 't(DmwL^-)vypH^mwL'7- — ^)VPi:\zmx (d-h) 
pitg-e^^o ^jtT-Asoti, m Wl ^ )v y p H ^ m Wi ^ — y )v p T \z m XT ^ n 

, x«sj^;pypHCD^^^A-r^^<h^T'€^^b, ®7t^a3i$n^McDSSP^«i#b;^ 

S«4^;i/:$^PH^*SA-r^Ct'fo1?^'5o 
[0108] 

m\2\t.mu^)vypii^7^-rmx^^x. hi 2 (a) ti{aij»f®0, ^12 (b) n 

[0109] 

m I 2 \z^\,^x . mwi^- )v y p . ±.1^1. r:Lmw 1 ^un-^mumm^ 1 ^ \ h . m 40 

SBl 5 0<Dj£MgBPHT{Cj^^^n/t^Sc<DagBl 6 li:, fiSBl 6 l<D±^HtCj^^;^ 
n;fc^^K«?Ll 6 2<i:<&ifATL^^o cOiSBl 6 1<D±®®«5|ijb®-cS0, S«7J^;U^^ 

PHti«sccDfigBi 6 1 (D Aimmxm^p ^^m-r ^ t: h^\z . *sk«?li e 2^^b 

TS«P^eiS^}#T^. C^IT, i£bggl6 1tl^J#bfcSffiP^^^ii-;^cj:t.^j:^t:i»« 

4^;^ypH(DiHigBi 5ocDjEsgePHT<D«sc<Dm^eK<D^n-?ntc^tj-^nTt.^^o 

OSBl 6 lT»«P$:^J#T^Ci:tCcfcO, S1SP^:»«*;i/i$^PH<Dl£®g5PHT^:<D 

p^ijcmr^i^i ^Ai)^m^-^ti^. f^^^nmi^m\z:^\,^x . mm^n^ )v y p H(D^m^m^ 

[0110] 

^fc, S«5^-:/;!/PT^:»«2}x;i.^PH<h;^^SJ^^nfcS, S«3^;P3^PH<DK^® 50 
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mK 1 6 2\tm^^)i^ypHizm^^nftm.^i e 2 a ^ :^ i. x . s«5^-y;ppT(©± 
®c^ttbnTi/i^.sitg&i5 9 (sii (b) izmm^ ti ^ ^ o iztt ^ T ^ . 

Kl-rsCltCir). S«5^-:/;l/PT<OS5Kl5 9. S«*;P^^PH(0«t8Sl6 2A. R 

StgSl 6 2Aro^n-eniC«$iJPSSCONT<?D©l{g<?5fe<!:Tfi[»)-r-5ma##?A^t.i^t-5 
6 2B*«^tte.nT*30. cSKl 6 2A«M4!t - KSKifP^iSSISIfP^eMt/ioT 
*fl^SBCONTtt. /'<^i-ASg€;fBi!lL/fclSfC#S8l6 2B<&©JWUT8IK 
16 2ASrffla:U. /^•+3L-A^H^^?ii:LAc^fC^ift^Sl6 2A$rfflS-r-5, bfedt^T 
, ^^Klf?Ll6 2i£^hUfcS«Ptc^-r^K5li(lf^C7)^tc. /N'^^^i-ASBroSEK^i? 10 
±-r-5<i:t=bfC#gBl 6 2 Bt'J;OatKl 6 2ASrlflSf-5Clifc:J:0, gStKl 6 2A05 

<&5i^StLfc[St-t). SgSSl 6 2AS:mffitcLT*J<i:<i:tCj;0S«sh;i/i^PHtt»«PC 

[0111] 

e i» T -5 . 

[0112] 

0 13 (a) iz^-r JiO iZ. §l3ie«!iS^tSlT?&S»«P*»ltUfc»«*;P^'PH*iJ8 
MT-A(^ii^g) 8OtCJ:-3TS«Pt-i^»C»«5^-y;UPTfCl8A^?nS.0 1 20 
3 (b) (c^fJ;5fC. SS5l^;^;5^PH«S^S7^ — :/;UPT»c^tt^nfc(HSBl5 7fcffic 

^•r^j:^ciE@$n, M^^mjL 1 5 8 -r ^ ^ ^ v mm iz ^ n ^ . ^-lt. 

?Ll6 2^^^bTS«P^&S^K«««f•r^) (jS:43013-C«^S*) . C©^:^, #SB 
162B(iffit?Sl62A^W*SrLT</i-5, ^LT. S13 (c) iZ^^T 3 tZ , SPSS 
CONTtt, ^#:«^«i«l 0&WtS?^IlIiR^«2 0fCj;oT^#:i«tti^&tX!HliR^fT 
S«7=•-:/;^PT±»cSS7J^;^^PH*:ft•bT«^#^n;fe»«PtSiK3t^l^PLi: 
®PBTtCS?fl!:i(OJggtI^AR2^je^-r-2>. ^LT> SJffll^gCONTtt. S:^3t^?^P 
Li:?gft:ii:<&^LTS«PtC@3tJtEL*S§ltL.. »«7"-yjPPT (S1SX^-vP 

ST) cs«7i^J^ypH^^^UT«l#$t^fcs^sp*s;^<)b7it7ite^^gg^t^&fT3. 30 

i:^, K««i#$nfcS«P(ci;DKSSSa«?Ll6 2«S*<*aTt»S<0-e. SK^l*««i^ 
$tXT*)^?g®:lf?Ll 6 2(ljtA-r-5C:i:7!)^;^cC^i. t. Tz . S1S*:;U^PH(DffiiJggEl 5 1 
<-<fc^T, S«P±^JFSS3 0A±(O?g^l*tSS5f:jP^i'PH«i1.fiHcMffi-r-5C:i:t> 

[01 13} 

^mpffymm^m^mTm. stjwfiBcoNTts, s«p±^^aM3 0A±ic3S®L^ 
«f?Li 5 8^^ts^^ry^mm\zj^^mm-^)i'ypHizM-r^uws:mm-r^iiiihiz, 

#gBl6 2BSffll.iT«eKl6 2AS:IBS-r-5. ^UT. 013 (d) JC^fi^C. Sfl 
ffll^BCONT«« S3tMa€:^A;fc»1fiP^«j#L/t^«li®S«*;i.3^PH*JSMT- 40 
A8 0CJ:0S«^-y;i/PT*^6,S«Pt— i^JCjgm (7'>D-F) f-S. SSsJ^JUiS' 

p a ii mm9- - ju p T t ^ ^mr i> , mi 2*#figi^Tift?«ufcj;5tc. »sp*® 

««itLfc:*^K«?Ll 6 2 {zHki^t 1 6 2Att#aKl 6 zBizjiomm^nxm. 

EEi^m^mn^nx^^^(ox, oasi e ioJi^®tj:ss«pcM-r-5®^^j#ttite^ 

^ tl^ . Sfc. SSPS:S«Jt^J^yPHti:fe^C^S|■r■5^. i£CS«P-h^^affi3 0 
A±Jc:}£ft:i*tSei,Tt»Tfe. ^OSeLfc*S«^l««5Kl 6 2A*^hL.T8Stm-r-5^: 
^@L;t?K<*l«ffliJSS8l 5 lf»3SRC«jtSn4®-e, SSilsjI/iS'PH 

[0114] 

aftffi$tlfcS«7l^JU^'PHtt, Srifc/j:SS*:;U^^PHt5!tft*ns. -^-UT. ^^iSS 50 



( 23 ) 



JP 2005-191557 A 2005, 7. 14 



[0115] 
[0116] 

ii c ^x* . ±nd.^mmm\z X kt . mm p (d mm^z^mm s o a ^ m -r ^ (yu 
-hgs«3o, m 2 u - h ^« 3 2 . )uy p H) ^ . ^<o»fl£tt<7>'^{tt3iei:T 
^^-r ^ <^ o \zmm r^^^ . s«7"-y;upT_bt-stt^nAcyu'-hgB«3o (gs^^ 

?ig^®^^?^^LT<^ffl^n^, S^gB«3 0 0<O«^S5«, 5t^iz:>-t^-4 0 0. 5 0 0 
[0117] 

^i4«> mm9--:/jupT±\zm»^nr:imm^it3oo^7^'rwimmx$>^o mi 

4tC^5(/^T. S^gP^tSOOtl. ^ ^ X (i^UTiz^A) ;&^6;^j:^5t^gB«3 0 1<h. 3^ 
^gB«3 0 1<O±a3 0 1AtCJ^^$n^S2p-^'-::7MFM. PFM^^m:^X\^^^oS 
?pgR«3 0 0 «. S1g5^-y;i^PTJi(CBtO^*tt'bnT*50, ±^UfcJ:ofC. ^2:;^!^ 
— ha5«3 2(ClSfrten;^MPSR3 2K(CffiB$n. Ji®3 0 1A^»aiUTl/^So 20 
Sepgi5W 3 0 0 (^^SBWSOl) SS^~:/;PPTt'MUTItt«pT^i:;^cJ:oT 

^^-^m^ifji-oxi^^^, mm^^^3oo^mwLy='-fJi^PT<Dm^&m\znmm'r 
^m\z . mm^U3oo^mwLy^-:f)UPT\zn]^x&m»:i!t>^^tzisb\z^^^\izm'^'r^ 
ma^rc\tmm^ii^mm^^^3oo^mwLy^-^)VPT\zm^f^:it:fj^x^^o ^^i^ 
\t. mti xmm^fyt 3 o 0 7^^a<s^-:/;i/PTjc*tLTS©fti6'Tr^^j:'5>t::ss5r<h^n 
\z^B\ ^ ti ^ ^ mm^ii 3 o o^&w.'r — ^jupTizm^sbj^/uXh&^^o fc-st/Mi, 

m^K^:^T'«^gi5«7&tg1g^-:/;UPTJc<aeft86T'#Sct3tcbT=bJ:(.^o U :h . 5t 
^gBW3 0 1<hbT, H^S:ffl(r^T'b<fc(.io 
[01 18] 

'S^pgI5^^ 3 0 0<h^□gB3 2K<h(;)PH^^C«, ^j;^tiO. 3mmSS<^)^V^>yK;?J?^^tt 30 
^nxir^^o 3t^S5*^301 («2pgi5*r300) (D±®301A«J5S5pjB®<i:75:oT*5 
0, a«P^®. yU-hgBW3 0(D^ffi3 0A, Rtf|g2yix-hgKj|^3 2(D^®3 2 

[01 19] 

^2yix-hg5«3 2<D'5-&«2pgB«3 0 03ft^tt»W{b^nT:feO. ^<o»^<b^n 

fcmm^ 3 2 s(Do^mm^f^3 o o m<D^^\tT:fj \z&\ff nx ^\tf% 3 2 r ^ m^v 

TVi^o ^fc s S«5=--:/;PPT_htCti. _L^r^c5gm-r'5MgB3 1 of)^m^^nx^^^. 

sgB3 1 o«, mm^it 3 0 o\zMvxm^f^3 2 r ^ 0 ^m\z m^f ^ n . mm^^^ 3 0 

0 (ftfrfeB3 2T) ^Ht^ct-^fwi^iggLTJ^fiE^nT^^So ^UT. fttfgP3 2T(Z)^ffl!j 
®3 2Tai:Mg|53 10(7)J^{|iJffi3 10A^;;)^^r&]L. fttfgB3 2TC0F^ffliJS3 2Tb^ 40 
3t^SBt*3 0 1 (mm^tt 3 0 0) (D mm 3 O l B<h7&^**[fi]LT(/>^o Tt^gBt^S 0 ic^ 
1WS301B. ffifrfgB32Ta)f^ffl'J®32TbRt;f^ffliJ®32Ta. SgBSlOtDJ^fflfl® 
3 1 0AB:t^±^®3 1 0B<O^n-?nH¥S®T*So ^fz. ^2:/^-hS5«3 2<0 
fifrfSBS 2T$r^?:^^^gC3 2 S.i:ggP3 1 0^«M*M::BinT*30, -^CDPbIJ'^^c;)^ 
y ( Pel ) fiJc ^ tX T (/^ ^ o 

[0120] 

7t^gB«3 0 I (D ±m 3 0 lA, fid S3 0 1 B<Dot>{i^U<thib\rf^3 2 T t M T 

^ mm . 3 i o (Dp^mm 3 1 oa. :blzs 3 1 oet^. »?gM3i^nTS?^i4(h 
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[0121] 

3 7 Q \Z m X L fzmi^ I \t . InliRgSSSO'CfBliR^n^, *^ifi?^Mtw*5V^T, ©iK 
SS3 8 0 J^. ^^^3 8 3<?:. SK{t:i^iR§^ffi?^^>i7^^tf^SS»SIS3 8 1i:, S 
«^-y;i/PT(^gl5t;:iStte>n. ^Pb1 3 7 0<hm?K5i^gltl3 8 i ch^Sg^-T'SiSKS 8 2 
<h^«;^Tt.^-5. SS!^3 8 2(?)(^Mffi{C'feSSgma^tiS^nTC'i'5o 
[0122] 

±i^i^rcmm^^i3 o o \z :^\^^x \t . m:^ifi^(r>±m3 o i A±\zmi^i<^mmim^A 

AtlSS^ttT^^OT. S^Pv-^^m»jff^TStC:fe(.^T. Ji®3 0 1A±O^g®^ 10 

AR2(0^i^io[HiiR^S»tcff^e:ch;^tT^. mi^it^mm-r^^w^^^±x^^o 

^fz. 7fc#gB«3 0 lC0fiiJ®3 0 1 B ^ h ^ \Z . ^ (Dmm 3 0 1 Bt::*tf6] 

T^fflfrfgBS 2TO|^{giJffi3 2Tb^J#?g^tt'e^^^^d6. ^ ^ :/ K \Z \t m 1 W: A I. 

m < X ^ o t <D fzisb . ^m3 7o\zmi^i^^mAT^^^^^m±'r^^hib^x^ 
So ^fz. U{z^m 3 7 0{zmi^i^^mxvx^. mieL^3so\z^r:>xmi^i^Si»iz 
mw.^ ^ z, hfi^x ^ ^ o MJc. ^m3 7o\zm{i^if)^mAvx^. sgB3io<D(^ffi!jS3 
1 0AjttK±)ffiM3 1 oB^^mm^x$>^L^^\z. ^ (Dm Si 3 1 ot3Mr&i-rsii2yi/ 

-hgB3 2 (ffl^fgB3 2T) tjJ^SKttT&S;^i6. ^P4 3 7 0Jc:gAbfcJK#:i^^*Mgf3 
1 0^®ATS«7^->^;l^PTf^lK{3§AUTltO^>'j:<h*$r^D$1t'5:T^|^^^Klht--5^ 

t:fy^x^^o z. <D ^ o {z . m^3io\tmi*^i(DiiiWL^m±^^mi^u.mm±miii^x(D 20 

SbM^W-TS, ^fz . m2^U-h^ti3 2^zm^3 10^(Dmm\Z\t. ffi^fgK3 2T{C 

mmr ^ tz . m^'r-:f)iPT[N^^(Dmi^i<DmA^m^\zm±'r^z.^if)ix^^o 

[0123] 

^UT. S*g^*>f 3 0 0 (7t^gB«3 0i) fri32i«|RJt6-e*S;^cJe), ^COjgJKttTJ^^^ft 

Lfc«^tct^. •:fu-hmu3o^mm\z. mrzu ( + ^r^mm\±^^'r^) mmmu 3 
0 0 t^m-rtWft^i,^^ 

[0124] 

:^cj:^. »^gB«3oo^^'5«'&fcti. -^-^ ^^»\zmmm\zBYm^^^mM^n^<Dx 
. mm%m3Qo±\zm-<D&m'^-^^mmm^i^x:$^^s v-^gB^co^acD@?gtt 30 
f)^9^it\^rzi^\ m(Dmm^-^^mo^o\zi.x^^if^i.. stmitco'^itmm^&T^'tt 
^ rzii^\z . ^ni^(D'^-^^BYmm\z^:s:\zmmT^<kv\zvx^^\^^. z.n\z ^ d mm 
^ ^ 3 0 0 <D m m ^ u < ^ t. m ^ u ^ . z.n{^. m^^mt^m — coiYmyt 

[0125] 

1315^1. M ^ - ju p T ± \z m ^-f ^ ti fz m m A ^ ^ > 4 0 0 ^ ^ T wi m m X $> ^ 

o ^l5t::*5(.^T. MSA^ii>i^-400 «. lS^:»^:>^uai!)^^u^±JtK4 0lh. ± 

ffi4 0 1 <DT\zm^fi^nrz^^^'^7.tsiaf)^i^tsi^^^m^4 0 2 ^ ^ m ^x ^ o 

mmm\Z:i^\.^X . ±S4 0 It3t^^^4 0 2<h« — «JT^tte>tlTliSo &s T <D Wt m \Z 
^feC'^Tti^ -h«4 0 l5:t;J3t^m^4 0 2 ^ ^ t:> i± X m 'si V yt ^ ^ i^^t 4 0 4j ch^TSo 40 
±1£4 0 I :BcU^^mf^ 4 0 2t^. ^}#gB4 0 3 ^:frL'XmUy^-yJi^PT±\Z^ 

A^-tr>-t^4 0 0 «. m2>^^-hSB«3 2tcStte>n;^cMDaB3 2L 

tceas^n, _b®4oiA^®mbTv^So ^lt. ±«4oij^z^3t^m^4 0 2^# 

O3t^gB« 4 0 4 «, S«^-:/;PPTfc^*LxTflJi^Rlfig^;rj:-:>T430, 5StfepIi6<h7^j:o 

4 ^Srss-T^ — :/;i/p T\zn\^x&msti5t>'T^rzib\zisi\f^\zmi'BtT^ma^rz\tmm'SiM^ 

^^^U4 0 4 ^mU^ — Z/)lPT\Z^^1r^:i^it^X^^o m;^T'7t^gB*f4 

0 4 m ^ ^ - ji^ p T \z X ^ m isb X ^ ^ ^ o \z n ^z ^ ^ n ^ ^ n ^ 

^SB«4 0 4 i:Sfi5=--y;WPTfc:ild?)iiAy-et>fi:(.io ^-5t/WL 50 
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^ ^ t f)^x* ^ ^ o m\z . ^m4 7o\zmi^it)^mxi^xh. m^siocop^mm 

3 1 OARrjC_hS8®3 1 OBA^SSKltTrfe^tchfeJc. -e<OMS53 1 0\zM\^'r^m2^ 

3 1 o^m^xmuy^-'^jiPT\H^i^zmAi.xmzsu^^±c:^i±^^^^^m±'r^ 

Z. Lf)^X ^ ^ . ^fz . m2y\y-b^ii3 2^:m^3 10to:>mm\Z\t.s ffitfgB3 2T^C 

fig -r ^ fz-^ . m^'r-:f)uPT\^^^<Dmi^i(r>mx^m^\zm±^^^iii)^x^^o 

[0133] ^0 

-hgB«3ot[^«fc, mrztji ( + ij^?^j:s?£tt^#"r§) ^^SB«4 0 4<h35«s-rn«j; 

[0134] 

t^:^. ^mmsirm-ii y-^ 5 o o\tmmA^±:>^4 o o ^z^^it^mmo^m^^m-r^fzisb 

^^i^t'i.x^w^nfz±^:BLZsyt^mi^^^^tji^^^^i>t^^\^. ^t^^jissoiAfcti 
.'7t^aia«TBi3^cj:xu hggs 7 o]3iD^^<7)x«j ^> h ^ ^ ^ ^ m v M yt ^ n f)^ u ^ M 

gB«(OTJrigfrtenTl.^Sa XU^yhSB5 7 0^W"r-53t^gB«fr^. ^ <D Wt m <D {t \z 20 
[0135] 

;^cj:*3. ±m<Dm I 4 . m I s ^mmvxmmvrznmmm\z^\^^x\t. ^ ^ y -/k . l 
^rjg^fi-rssR^j^EJcjgaKttsrjt^^c-ar^ii^i-r, mi^ I (D m X ^ m ± X ^ . n^mm 

m\zmm^^mrzit ^ c hx . t (d ^ ^ ^ co mi^ i (Dm &j < ^ ^i^i^x ^ ^ o ^rz 
. ^^*y:/K. h \zmmrji ^f>^ tifz — )i^^^^mmvx . mi^ i (d m x ^ m ± 

^ . jv m <Dmi^\tmi^ 1 itzm^f m \z < ^ (Df)^»^ V , ^ t> ^ /v . ^ n ^ <Dmi^ 30 
mxm±m^mm vx^^i^^^i\-^no ^x ^ . 

[0136] 

S2pgB« 3 0 0<O5t^gB«3 0 1. 5te^ir>it4 0 0<D±1g4 0 1. 7t^-fe>it5 0 OCO 
[0137] 

^fz. ±m <D m m m m \z X . mum:m<Dmmii^^'if^iti.rzm'^iz^^^ffo^^i 
\zu ^ X ^ . $> ^ — ^ <o^^ ^ ^ ^ \z . ^Wi^mo:>m\^^^^ hmm^z^w^-r 

^ cfc ^ fc: L T J; p 40 

[0138] 

^fz. m» (tK) (D^iR^ ^ 0 m^\zn o rzisb\z . s<£^-:/;ppTcosffi, -Ti^jit^^ 

>^U-haB«3 0. SLt/m2yi/-hgBW3 2<7)S®, SqiS5«3 0 0;^j:t*<D«Mfi> ?K 

(tK) J3**-r^}gM^7&^8 0'* i:OA^t^^gS> M^L.<tll0 0'* J^± i ± m oy ^ V 

-J itx.^ u y <Dm^ (tK) fc**t-^SM^ini 10^ urn,) \z\^x^<^tf)^m^\^ 

[0139] 

^tz. SSPSffifcm^^nTVi^^Tt*^ (ArFg^^fflU>?XN) (tK) \Z 
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[0 1 4 0 3 

* n T s ¥ ^ ^ nwr m ^ > ^ <r> u < % - ^ ^ m 7. "T- - 'J \-mm.-r ^ z. ii ii^ 

T^S. S3fcX7--v'tthS!lX5^->'t&<i^fcg^^St±. «»JA«i|#PB5Fl 1-1 3 5 
4 0 O^JCgB«$nT^iS. 
[0141] 

*:%Bj{j. #M¥10-I63099^iiffi. #Ba5|ri0-214783^ii^ 
CO 1 4 2] 

mm ^mm\t. *aw^-x5 4jis&*3ffiitcs(i(jpiffife^i. m2ss;^.7^->'ps 

Tl, PST2*<igATt,^S. mi. m2S«X5^-i^PSTl, PST2tt. El~l 

sii<Dmmx'm.BML-x^rz^otimm:R.zfmm^m^^m^y^7---:^-c$>*3. mi. m2 

S^T^-t/Jl'PTl. PT22:-f-n-?-*nWlxT*iO, fB 1 . m2S«7=--yjUPTl. P 

T 2±»c«. yi^ - hgB«3 os.tjc^2 T't' - hscits 2i>i^^^m\z^n^nmif^n 

->'3>ST2t^WbT^t). g3tX7^-->3>STlt::ttSi^5t^5^PLA«Ktte.n 

V^T. mi»«5^-y;PPT l±lc«Jt$nfc»fi^P(C*fLTJKJSg5t^!lS*tfT*5nTU 
ti-a!l-3StfeX7"-->3>ST2tC*Jt,iT, S«P*^:/l/-hgB*t3 0i:-i^(cm2 
— >'PST2 (m2*ffi7=--yjl'PT2) (c*fLTa — H • T>-P — HSns^ 
5C;i^oTtiS, thai'32JilX7^ — >'3>ST2C:feliTtt. S^X^-v'a^S 

T 1 tc:*3tta?gSR^tMfTbT, m2S«X5"->?P ST 2±<DmW.P\ZMt^sYmWl 

2««X5^->?PST2*tS5tX5^->'3>ST2JC»»b. m2S«X7--vPST± 

oi^^piz Mvxmmm^tmmafinttn^. 

[0143] 

\z. m:^ (D X 7- - mm^m^p i\rm!&m<o s^f-ta ^ -r . •:fu-h^U3 0(D^m=&ffr>z 

[0144] 

/J: i: S r^l ^ 1 t fil M L T -5 ^ ft » . ^ © S M f t L T ife S ^ ffi b , 1 
Sr^g^lxTbS-pWftgttdiJbSOT-. i^M^aiS:<*57'U'-hgB*t3 0;f&:t*O«S^^{kt> 

[0145] 
[0146] 
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i^^o si^Tt^i^p L iSispsHtcm*^nrci/>?x h ^(DmT^imi^xmrc^ nx ^ m 

S]K3t^^PL^:S«P^SJcmflj$nfcl^>?Xh<fc<7)P^dtgSm (^ft^) T#lfc^n 

x^^^m^\zit-<x. :::i>h^xh<D\^±\zm^^^sm^mii' (TEm^^ii^) o:>mm 
^ (D u 7s h mm X <D mmm ^ < u ^ Tz ^ . t^^^^j^(DmuwcNAf)^i, o ^ ^ 

1 8 8 1 6 9^^j^mizm^^tlX\^^^^vtji^'i>/^^ — >(Dm^:^\^\z^i:>i±rz^xm 

mmm \z y ^ jummm) m ^ m-sLU^^ t>^ ^ ^s^^znm&dx ^ ^ . 

[0149] 

^^,^j;t«ArFX4^v'VU' — if^®7t^chb\ l/4Sffi(^j^/jNfg^(D^j^3t^^ 30 
PL<£r{£oT. aMi:^j:^-r> • T>H • X^— X/^^ — > («?y;l«2 S-'S 0 nmSa^O 
^-r>-T>H-X^~X) ^»1SPJi{c^7t:-r-5J;5/ci:^^. -TX^NK^^Jg i M a. ifi 
/^i^->(D^mm^^uA<Dm^) JCcfcoTt^. wave gu i d ^ J: 0 X M T^t il 5fe « 
i:bTfPffiL. 3 > h ^ X h ^ iST ^ -ti- ^ P d Tfe ^ 53^ ( T M M 3t fife ) CO IhI Sf 7^ J: 0 S iS 
3fefiKi^ (TEM^tfiEiJ^) c7)lHl*f3t7&t^<-7X^M*^^l*W;^n§cl:^tc&'5(D7?, ±a5<7) 
fi^{S^SaHj^^(,^^:i^7^tM^Ll.^}^t. ^>^A{1^7tT'x^X^M^{l3 0.gbTfe. B 
^^^PLcogflPScNAT^^O. 9-1. 3<^)i:'9tc::^^ii«'&-e^iili>^^i4tg^t#:5;i 
i:7^t-e^S, ^fc. '7Xi:7M±0®«fflfj:^<>.T>K-X^-X/t^->^S«P± 
JC®3tt-Si'5 3&:®^. Wire GridamtCcfcOPiBTtfiEiJ- (TM{i^fig5)^) ;^^tSiS3tefiK5j^ 

Ttchb, l/4SS(7)ffi/jNfg^cDS^5t^l6PL^«eoT. 2 5nmcfcD;^$Vi^^>- 
7>K-X^-X/^^->€rS«P±j3®3t-rScfc'5?a:S'&tCfl, S M^t^^ (T E 

(ommyt:fy^pmyt^^ ir um^^^) o0»T3tJcot>^5^<Tx^M*^e>ftai^n 

^ <DX . t^m^^mPL(Dmam.NAf)^0, 9-1. 3<DJ::^JC:*:^Vi«^'t?t)iS(.^«« 
[0150] 

^mm) fzifi^xu < . ^ PI ^ 6 - 5 3 1 2 0 ^ ^ ^ M ^ ^ n T ^ J: 3 tc, ^ ^ + i> 
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